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PIROPLASMOSIS. 

(1) NunrALii (G. H. F.) & Strickland (C.). On the Occurrence 
of Two Species of Parasites in Equine Piroplasmosis ” or 
“ Biliary Fever,” — Parasitology. 1912. Feb. Vol 5. No. I, 
pp. 60 “ 96 . With 1 plate, 1 text figure, and 5 charts. 

According^ to these authors there are included under the term 
Piroplasriui eqtd two separate and distinct parasites, and C30nse- 
quenily two distinct diseases have hitherto been inchxded under 
the name piroplasmosivS. 

In their view the true piroplasins always multiply in a charac- 
teristici nuiniier., the peculiar piriform parasites developing by a 
process reseiiibling budding from large rounded or slightly 
iunoeboid parasites, tlie wliole of whoso protoplasm flows into the 
l)uds and gives rise to two piriform i)ara8ites without any residual 
body being left. 

The,des(n.iption of tlie Pi/roplasiria equi given by Ijaveran, who 
exainined stained specimens sent hy Theiler (1901), does not in- 
dicate this as tlie typical method of multi|)lication. Franca con- 
vinced of the difference between Laveran’s parasite and the 
Piroplasina, has placed the parasite in a new genus, named 
NuttalUa. ■ , 

These parasites do not multiply according to the method described 
for Piroplasma ; tliey do not occur as pairs of piriform parasites, 
and they form distinctive cross-forms ’’ which Bowhill and 
FRANC'A/'regtird as nuiltiplication forms. , 

The occurrence of two types of parasites in 'eqxiine piroplasmosis' 
was pointed^ out .by E()CH',(190'5),. who' 'believed that they mi,ght'' 
'cause distinct diseases, ; 

A short pi’elimiiiary' 'note Avas, published npoir this .subject, by' 
the -present authors' .in 191'0, ..in wdiich'they showed th„at two dis-: 
tinct parasites occur in'liorseB. suffering from biliary fever, -and con^ 
.sequently two distinct, disease's, are included, under the .'name:, 

A' 'stAa:iii,' of 'the':A.,'’Cgw''wm 'obtaine'd' from 'M,cFADVBAN,, 'the; 
original, 'having lieen. obtained' 'from.. South Africa, 'and ' .th.e "strain 
maintained by passage through a number of liorses. The blood was 
taken from a horse that had been inoculated with, positive results 
two years previously. 

(26694—2.) Wt, P 1622— 4U 1000. 10/12. P & S. 



2 


Firoplasmosis. 


[Oct,, 1912. 


To avoid confusion the authors first describe their observations 
on the . N. egtn, subsequently dealing with the true Piroplasma 
(P. caballi Futtall 1910), which also occurs in horses suffering from 
biliai:‘y fever. 

NvtMlUa Eqid, 

Horse 1. — Inoculated with blood obtained from McTabyean. 
Parasites a]:)peared on the 8tli day and the horse died on tlie 
Iftli day. 

Horse 2, — Inoculated witli blood from Horse 1 on the day of its 
death. ParasitevS appea.red on the 7th day and disa,pi)ea;red on the 
22nd day. Horse recovered and still alive (after more than 
2 5^ears). 

Horse S , — Inoeulated with blood from Horse 2 about seven 
months after the divsappearance. 'of ' the , parasites. ■ Para„sites 
appeared on the 10th day and the horse died on the 20th day . 

The ImhiQ This was studied in fresh blood films at 

body, temperature . ■ 

The number of infected corpuscles rvas small. In Horse 1 it 
was 5*4 i)er cent. ; in Horse 3, 13*2 per cent. In Horse 2 the 
parasites appeared in the blood in sncli. small numbers that there 
was no adequate opportunity of counting them. The following 
types of parasitevS were studied : — 

Small parasites. — Measured 1-1*4 microns, frequently amoehoid, 
moving e,bout within the corpuscle wliile altering their shape. 
OceusioTuilly, filiform or hud-like processes were protruded and re- 
tracted. The escape from corpuscles was never ol)8erved, nor w<n.*e 
any of. the small parasites observed to divide. 

Sing].e medi'um-siised parasites behaved in inuc.li tlie surine way. 

Tery large single, parasites, of wliicdi a certain nund:)er''may be 
found,' may show very little change of form, but they may assume 
an elongated or xdunip piriform shape. 

■ Dividing forn.'is.— In, a number of cases' stages of, development 
of a single x)arasite into' four were observed. In one case a pre- 
viously rounded parasite was observed to give rise to four parasites 
after developing into a cross-form. In the majority of cases the 
cross-forms break up into four distinct j)arasites which wander 
away from, each other, but in a very small number of eases five and 
six small parasites were observed to result from tlie breaking-up of 
'a. cross-form. The resulting' young* parasites are very active,' '. ' ■ 

'.' In.' a few cases multiplication occurred Iiy ax)roces,s, of ,burlcliug, 
..'b'uf'''.''such appearances may for wlien an infe<de(l 
corpuscle ruptures, the main mass of the protoplasm may he seen 
to be conxiected with the supposed daughter individuals by delic-aie 
's,traud's^uf 'pro'to'plas'mv ' , 

' The: escape of the young ' parasites res'ulting from tlie hreaking- 
■■ up (of cross-forms was ' observed '10. ' occur i,u,'’some,' instan:ce'a(soon' 
after Their: separation from eachmther. : The„.:corp'Uscle''was. not 
ruptured in the^',p,rocess., , The' escaped' parasite's after 'swimming 
. 'about vigorously.' for :a '., few-.; .minutes ■ dis'appeared^''the::couditm^^ 
being do'ubtie,s.s,.::unfa'voura to their continued: ''existence. 

Although the authors are convinced that the young parasites 
under naturai. (‘onditions immediately enter a new* corpuscle, smih 
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ail entry was not actually observed. On one occasion a, mecliuiii- 
si^ied parasite was *tll)served to leave a corpuscle and degenerate 
witlioiit injuring tlie corpuscle. It was noted several times tliat 
tlie first para, sites to escape were tlie small ones resulting from the 
breaking~up of cross-forms. Some of tlie corpuscles vanished 
while the contained parasite remained motionless, and in other 
cases the corpuscles burst suddenly and the parasites were ejected 
into the plasma. . . ' 

Stained parasites. — The parasites stain in a manner similar to 
Piroplasnia. About 90’ per cent, of the invaded corpuscles con- 
tained single parasites of various shapes and sizes. About 2' 5 per 
cent, contained 2-4, and l'r5 per cent, dividing or cross-forms. 
The ‘number of free parasites encountered differs widely. In 
Horse 3 only a very small percentage of free forms were found 
(0*2-6 per cent.) and in Horse 1 as many as 26 per cent. 

A diagram is given sliowing the usual mode of multiplication 
of the Nuttallia equi in the circulating blood.’’* The minute piri- 
form parasite enters a fresh corpuscle and .increases in size, is 
slightly amoeboid, with a general tendency to assume a pear-shape. 
When the parasite has attained a certain size, definitely amoeboid 
movements are observed. Judging* from the form of the 
chromatin in stained siiecimens tlie next steps are as follows. The 
chromatin cluinges its shape from round to elongated and lies at 
tlie jDeriphery of tlie parasite in the form of a curved rod. This 
then assumes a, V-shape, small thickenings appearing at the free 
and the united ends of the arms of the T. The arms themselves 
divsappear leaving thcv knob-like tluckenings only, wliich become 
separated at equal distances from each, other. Tlie cytoplasm tlieu ' 
shows a tendency to be pinched off into the form of a cross, one of 
tlie chroniatiii masses- being in each arm. These stages, .from the 
separation of tlie four little chromatin, masses to tlie formation of 
the .cross-, , have been observed in .moist pre'para,;tions. ' ' 

Dutrilmtion of the in the body .—The parasites 

appeared to be fairly uniformly distributed in all the organs 
examined. 

In the cavse of Horse 3, which liad been previously infected with 
P. eabalU (me later), there were roundly 9 million red corpuscles 
per c.mm. at the time when iiarasites appeared/and by the 19th 
day this nuinber^h fallen to 3 million. Differential counts were 
. 'made .on 'four.'dayKS,. and .it was'foxincl that there was a.inarked-.' 

' decrease in the iiumber of eosinophiles. - 

Piroplasmn[(Brihesu^^^ 

ITorse 7. — Tnocnlaied w,ith blood ■obtained from MA.n7UH0W'sivV. 
Para, sites appeared on the. .15th day.'. ... 'Horse died on- the 22nd day.',"; 

Horse 2.— Inoeailated. f rona.' -Horse 1. Paras-ites -' appeared - on" the 
8th day. Horse recovered. This animal ^xi\s snbsequently in- 
oculated with the N, equi and is No. 3 of that series. 

Horse J. — Parasites appeared on the 9th day. Horse died on 
the 19th. 

The livinr/ parasite. — Althoxxgh the scarcity of the parasites in 
the blood juade it impossible to make a complete study of the 
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(levelopiiiieiit in vivoy tlie antlmrs are con'viBced (nih('dh 

develops in a ina.inier siinila.r to tlie P, Innm and F- 

Tlie ' 'foriiis ot ])arasites seen correspond ex.a,(d:ly witlp tliose 
observed in P. ho vis and. P, camsy and t.he process is slower tluin in 
tile ca,vse of tlie latter. 

In stained preparations tbe parasite appea/rs to be way 1 ‘losely 
allied to P, hovis\ 

The predominant forms fonnd in stained pre];)arations were the 
rounded and double pirifoi’ins. 

In Horse 3 there was a relatively s]i,ght decrease in the number 
of red corpuscles and a slight fall in tlie amount of luieinoglobiin 
Tlie leucocytes showed a, decid,ed decrea,se as tlie diseasepid vamped, 
accompanied by a, disajipearain'e of eosinophiles and an increase in 
nentropliiles. 

Tvrmmiwity test with reganl to N. equi and P. calialli.— As 
already mentioned Horse 3 of the N , equi series is the same animal 
as Horse 2 of the P. cahalU series. ■■ " ■ ' 

It was first inoculated with F, mZmZZi, , suffered from ' a mild 
infection, and to all appearances made a good recovery. 

Two months later it was inoculated with N, eqni and died of 
biliary fever ” 20 days later. Duly N. equi could be found in 
tlxe blood * This was the only horse of the six tliat had liaeinoglo- 
biixnriaj .and it is possible tlxat tlie mixed infection, was responsi,ble 
for this. 

Condusions . — 

The, term “Biliary Fever'’ or “ Piroplasmosis,” hi tlxarto 'supposed to 
apply to 'a speci,fi,o disease affecting horses, in reali'fcy reFei's to t'Wo’disti.in^fc 
diseases pr.odiiced by disti'nct parasites. Fot‘ conveniBiice’ sake, iwhI I'n 
ac^cordancse witli tlie te'riniixology at present in vogue, tlic^se two dise.ases mxij 
be named , after tlie parasites whidx produce tliein, he,, Piro|)las'raoBi'S (dtie 
to Fiiuygkmna [or IkibmUi] mhidll Knttall, 191,0) and Nn.ttallio.sis (due io 
■ NuUallia equi (.Laveran, 1910, Franf^a, 1909), 

(2) ScHUBBRG & Rkichknow. Tiber Bau und Vermebrung von 
Babesia canis im Blute des Hundes. [The Morphology and 
Multiplication of Babesia cams in the Blood of the Bog.] 
Arbeit, a. d. Kais. Gesundhtsamt. 1912. March. Vol, 38. 
No. 4. pp. 415-434. 

The authors employed principally Schaudinn'a method of moist 
fixation followed by staining with Gierasa’s solution. Examina- 
tions were also made of the living- parasite on the wai'm .stage. 

The strain used at the commencement of the experiment.s was a 
very virulent one, young dogs dying in 3-4 days after iutee.iioii. 
pwing to circamstances the experiments had fo bo interrupted ami 
it was found that the strain in the infected dogs had lost much of 
its virulence and tluxt it was very difScult to re-insiate lhi.s. 

The small nnmber of parasites present in the blood of some of 
the dogs enabled the authors to investigate tlieir distribution in the 
body. Large masses of parasites were found in the kidneys and 
also in the capillaries of the lungs. There is a striking difference 
between the number of parasites in the peripheraT capillaries 
and tlie large vessels, and the authors state that, if at 
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tli,e onset of the temperature reaction a small cut be made in the 
ear, the first drop of blood which escapes may be very rich in 
parasites, while the second may be so poor that x>roloiigecl search is 
required to find even singde ones. 

In frevsh i3rep)arations of such blood there may frequently be 
observed masses of blood corpuscles which are adherent to each 
■ other. The majority of such cori)Uscles may be invaded with 
Babesia. This is explained by the fact that in cases of x)iroplas- 
mosis the corpuscles have a tendency to cling togetlier, and that 
this causes plugging of the capillaries and the multiplying para- 
sites naturally invade the cells nearest at hand. 

xlgglutination of red cells begins before the jrarasites make their 
appearance in the circulation, and it may 0 (;cur as early as 48 
hours before the blood invasion. The authors found in one case at 
least that although there was obvious aggiutination of the red 
corpuscles in blood taken from the ear, it was not discoverable in 
the heart blood when the animal was killed soon after. 

Canine |)irox)la.smosis is associated with a inarlvuid increase in 
the number of mononuclear leucocytes, and these frequently con- 
tain not free jparasites, but entire invaded red corpuscles. 

M orphological cJumges observed dAiring — The 

authors agree with Nxtttall and Gbatiam Smith that the pairs of 
pear-shap) 0 d parasites are formed by a iirocess of budding from 
rounded parasites, the buds growing at the expense of the niother- 
cell. Tliey believe however that the rounded cell which gives rise 
to the daugliter (Tills is not intra-corpuseular. Tliey hold the 
view tliat tlie amoeboid (^ells wliich precede tlie rounded parasites 
exliibit movements that are too active to i)ermit of the view tliak 
tlie parasites are intra-(*orj)us(inlar. (kimparison is drawn between 
these and tlie slow mavcnnents exhibited by tlie merojzoites of 
tertian inalaria. whicdi are intra-coiquiscular..' 

The parasite regains the interior of the red corpuscle according 
to the authors by means of the buds whicli develop into the pear- 
shiipied .parasites. These are described as' boring into the coiqmscle 
and there d(3veloping at the expense of the mother cell ontside. 
The parasites qu'esent in multix>le infection of a red cell are almost 
always developed from a single xiarasite as is evidenced by the fact 
that the parasites are all at the same stage; the authors have 
however occasionally observed multixxle infection with the parasites 
in different stages. . ' The 'pair of xiarasites developed from tlie first , 
.'amoeboid' parasite again xnuss^ to the, outside .of the . cell, hecoine 
amoeboid, and penetrating' again by means, of 4heir.pi*oeesses.dou.hle 
their infection, and. sO' on. ', 'The authors have never observed more 
'' than 16 parasites i.n a';single corpuscle.- ,■ They have, further, never- 
observed the aimultaneous formation of -four pear-shaped p-arasites 
,as' described by FirxT*Aj:X','and-/SMraf,'and'€hrBiSTOiu^ 

Cytology\~Tl\\e;> .cytoxilasm'- of ,.the„ Babesia is . finely alveolar ^-in 
structure. In x>i^Betically every i>Brasite one or two clearer por- 
tions can be seen. In dry preparations these ax)X)ear like vacuoles, 
but in x>rei}arations that liave been fixed moist fine strands of pro- 
toplasm are observed to traverse the apparent spaces. These 

vacuoles are certainly not part of the nuclear strncitnre, since 
in many parasites the nuclear substance is quite outside them. 
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In tlie iiuijority of tlie |)e{;ir"Hliaped iind aiuoeboid parasite.s the 
nucleus is in the form of u single, round, lioniogeneoiiB iinn^ of 
ciiroinatin wliicdi possibly contains a minute paler portion. When 
an amoeboid parasite is about to divide tlie :tna.ss of elircyiiiatlii 
becomes elongated, one |)ole ap|)ear‘ing to l)e riclier in chroinatin 
than the other. The two poles then separate from eadi otlier aiid 
h iially two rounded niasses of cJiromaiin are fornunl. .Kacli again 
divides and wliile this is in progress the Iruds l)egin to torm, one 
portion of the cell I'oiiiiitin going into eadi bud Jind then a sec'ond |)or” 
tion. In tliis way tlui two pear-shaped parasites are eacl) provided 
with two pieces of chromatin, Tlie difference in texture lietv'een 
tlie two pieces is now very obvious, one being large and tlie otlier 
paler and smaller. When the twin parasites separate this appear- 
ance of two poiiions of chroma. tin is lost. Delaiiehrs liaeina- 
toxylin is vsuperior to Giemsahs stain for slio'wing the elian,gt‘S in 
the chromatin . 

Tlie pear-shaped parasites wliicdi liave lieen set free l>y the dis- 
integration of their host cell appear in fixed preparations to lie 
shorter than the intra-eorpxiseailar forms. They also appear to ht* 
more inteiisely stained; a xiossible explanation of tliis beiiig thai> 
the intracellular forms are flattened and consequently thinner. In 
the majority of cases the free parasites contain only one |)iece of 
chromatin. 

The authors do not agree with the statements made liy otlun* 
investigators regarding the occurrem^e of flagellated forms. 

Brief criticisms are given of tlie descrixitions by vaa;i,ous a;uthoi‘s 
of tlie multiplication of tlie })ai*asite in culture, and of (lie develop- 
im^ntal stages in tlu^ tidv, loit notliing new is added. 

T^lie authors do not consider the sei'ond niass Of (‘lircrmalln io Ih» 
representative of a bleplmroiilast hut rather of a. nucleolns, and 
they tliinlv: that in the iiresent state of knowledges BalieHia. slionld 
lie considered to be more closely allied to the Coccidia tlian to the 
Biiiucleata (IIaxitmanx). 

(3) Cl OCA (A.) Recherches sur ITnfluence de la SpI6nectomie totale 
stir rEvolution de la Piroplasmose canine. [The Effect of 
Total Splenectomy upon the Evolution of Canine Piro- 
jilasmosis.]— Soc. Pedh. Exot.^ 1912, Pek VoL 5, 
No, 2, jxp: 143-1.50. 

After a brief ^reference to tlie varying oihiiioins field liy differniit 
atit-liors regarding the effect of spleiiecdomy in diflhnnVf disinsns 
the author experiments in (joiineciion with canim^ 

piroplasmosis.. 

' His experiments were grouped .into- three classes : — 

A. Those in which tlie spleen was removed from normal dogs 
'whieli ’Were ' subsequently infected . 

B. Those ill which tlie dogs were infected before exc.ision of the 
spleen." 

' C." 'Those in wdueh';the spleen wviis,' /'exciBed' wlieii tlie pirop'las-' 
mo'sis wa.s at Hs height.' 

" The (inclusions diuwii;are''as/follows::i~ 

1. Infection subsequent to removal of the si>leem provided iln^ 
dog has completely recovered fxnm the operation, docs not affect 
the course of .the .disease, .nsettingiiside. eomqilications. 



No. 1.1 


Piroplasniosis . 


7 


2. Splenectomy during’ tlie evolution of tie divsease undoubtedly 
aggravates tie syini>toms, and especially in young animals. This 
is tlie more evident in cases in wliicli there is some debilitating 
condition as a complication of the disorder caused by the 
splenectomy, 

3. The reappearance of the parasites and the aggravation of the 
symi)toms are less mar, Iced in dogs that are operated upon from 
3-12 days after tlie disappearance from the blood of the last 
in. f ected corpuscles . 

4. When the animal has passed through an attack and is on tlie 
road to recovery splenectomy in the great majority of cases does 
not lead to any reappearance of the parasites. In excexitional 
cases there is a slight and transient reappearance . 

5. In dogs that are operated iixion immediately after the dis- 
axipea, ranee of the parasites, and in those operated upon during 
the course of the disease there is often an immediate and very 
marked hyiierlencocytosis, which steadily iiim’eases up to the death 
of the animal. 

In all the experiments, and especially in those in wdiich the 
animals were infected after sxilenectomy, one must Iiesitate before 
accounting for the conditions observed by the absence of the spleen. 
Operative sliock and accidental infections appear to play a more 
important iiart than the absence of the spleen . 

A practical comd usion may be dra\vn tha,t splenectomy is not a 
;pra(5ticable method of preserving the virus, and all tlie more in 
tlxat even in a;iiim.als that liave not been ojierated upon tlie blood is 
always infective for some months and even a year witliont any 
parasites being visible in it. 

(4) Inohiosi\ki (IL), Vorkommen imd Formen der Firoplusma oms 
in Dalmatien. [PiroplaKsniosia of the Sheep in Dalmatia.] — 
Oesterreiehuohe Tierheilkimde, 1912. VoL 37. 

No. 29, pp. 289-292 ; No. 30, pp. 299-302 ; No. 31, 
pn. 310-313 ; No.- 32, pp. 320-322; No. 33, pp. 331-332 ; 
No. 34, pp. 340-343. ■ ■■ 

The author’s investigations yvere carried out in the Zara District 
^f Dalniatia. The typical piroi>lasms wvere found in smears of 
peripheral blood stained with various modifications of the 
Bomanowsky inethod. Multi j)le infection of a single corpuscle 
occurs-, .as many as 8 piarasites having .'been observed.; ^ Exact 
methods of measuring the parasite were not available,^ but taking' 
the' size of a red corp-tiscle as 4-6 microns the author judged ' that 
the parasites -vary in, size from ,.§-3 microns.. ^ Both intra-, and 
'extr,aeorpiisciilar: forms- were /encountered. .During lifedhe para- 
sites are more numerous in the. 'p-erii^heral ' blood than -in ' the 
.large vessels. ' -Piroplasms' occur in .large numbers in,' the' 'spleen:' 

'■ '111 , moist, preparations ' the . smalle'st; ■ of the ^ parasites' ■ and those 
.'that-, are U’lidergoing division -.show; very ..'active ' movements. -.As -a, 
■riile^.th.e intracellular .parasites remainin' the '.same 'cor pus(d.e until, 
it ■ 'riiptures,. : but. . occasioii'a'lly '■ ..piropilasms ' .have, been, /observed to 
leave dorp'uscles - witho'ut caiTsing'their .des.trii'ctio'n .- ■ -Such liberated 
, '''parasites ''actively, see-k',,au^ red.aell, 'and, :"penetrate it by 
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meaxi.vS of a pointed ■projec.dio'ii which is stiddenly fornunL 
E-epeated attempts to penetrate different corinmcl.e>s lra,ve been 
observed. 

Parasites liave been observed in the interior of leucocytes as O: 
result of phagocytosis. ’ _ 

In moist and stained preparations la.i*ge round parasites li a \'i' 
been observed wliicli are provided witli a loiig ^ pseiid()pod:l'Uii^ 
Parasites of tbis type are rarely encoiintered within red c'clls,, but 
are as a rule extragdobular, 

Tlie Kh i/pice pludii^ Inir.sa is the sheep tick that otanirs In the 
district., and in blood in tliese ticdcs the antlior lias found ilui star-* 
shaped parasites described by Dscuiiinkowsky a,:iid .Ijinis, 1 ,m 
addition to these he lias observed immense ivuinbers of sinall 
ronnded parasites which exemite amoeboid movements. ( fnly 
ring- and star-shaped parasites were obser'ved in tlie fvilly engorgeti 
females, the small round forms occurring exclusively in the 
larvae, and iiyniphs. ■ .. . .. 

The predominance of pear-shaped parasites in stained prt^pai'a- 
tions may be explained by supposing that eontracvtion lias 
occurred during the process of fixation. 

Tlie author found that tlie parasites in the spleen Imd lost all 
power of movement ^vitliin 12 hours of the death of the liost, Init 
by the addition of salt solution the motility was restored and thi> 
parasites made to retain their vitality for a long time. Pa.rasites 
are scarcely recognisable in the internal organs witliin 34 liours 
after death, and shortly after this they have entirely disappcarcHb 

Parasites present in it.ie b].ood luive been proA^ed to be fi/viiig 
8-10 days after tlie deatb of ilie liost. 

The author .describes the occurrence of peracvute, amite, ab(.,U'*i.i'Ve, 
and chronic cases of tlie dis(nise, and. gives a detailed diccoirnt of 
the symptoms, observed in each variety. 

.The peracute form occurs principally diiri,ng the.bot 'Stu:iBo:ii of 
the, year, and almost exch,isively attaclvs ewes' tliat are in ];)(.)C):r 
condition. The temperature rises suddenly a,nd imiy reax,.ih 42° (.,b 
or more. Before death, which occurs very shortly, the teinperiitiirt* 
falls again, and is almost invariably vsuhiiormai at the time of 
death. 

Jaundice is a very constant symptom, There are firaiueiitly 
observed symptoms of colic, and rigors are prominent. There is 
always haeinogiobinnida in the peraciite cases. 

The following lesions are found : Haemorrhages and gc^latinous 
infilteition in (xinnective tissues ; x^^^hndujie in tJu^ musculiu’ 
rnasses; ^ jaundice; lijperaeniia and oedema of tlie lirain with 
haemorrhages in and spinal inembnuies ; swtdling a-iid 

infiltration of the red marrow of 'the- long bones. Then) k always 
enlargement of the ^ 8x>leen to the extent obseTOul m 

'anthrax. ;. The;" ,sx>leen imlp' is 'never , fluid and the author lurs 
observed'.only one case of Tuptiireuf that organ. ■ 

: In. the,;.a.c'iite'f 0 rm of the diseasedhe, duration, of ' illness is longer, 
the temperature does not rise so high and some cases recover, 
Haemoglobinuria; does. : not : persist' for' very ■ long .x 'in' many cases 
it' .ceases .aiter ''in few ihours,. ■■■:■ frequently*, there ''ist.blood-kained' 
diarrhoea. . ■ . 
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Acute cases last from 3-5 cLu^s, and in tliose in wliicii tlie animals 
are going to recover tlie acute symptoms abote in 10-12 days. 
Convalescence is very slow. There is often complete loss of fleece 
in animals that survive an acute attack. Relapses are not 
uncommon. 

A mild form of the disease occurs in tlie spring and autiiiun. 
It is rarely seen in adult animals, but principally ahects tlie 
lambs. 

xiii experiment was carried out with the object of testing 
tlie difference in the resistance offered to the disease by strong and 
l)y weakly animals, the inoculation material being virulent blood 
and blood from a recovered animal. The resistance offered by 
indigenous sheep as against that offered by other sheep was also 
tested . 

Five animals in good condition and five weakly ones were in- 
iiioculated with blood from an immune animal, with the result 
that all tile fiA^e healthy animals recovered from the disease so 
induced and two of the weakly animals died, A test carried out 
with fully virulent blood (blood containing numerous x^arasites) 
had similar results. 

Three sheep from Croatia inoculated Avith immune blood all 
succumbed. 

In order to ascertain for what x^eriod nninials remained infectiAUi 
after an attack of the disease, a number of animals were inoculated 
Avith blood from immune airimals at- intervals varying from 2-lli 
montlis att(U’ tlie recovery of tlie immune animals from the attack 
Avliicli conferred iinniunity ux)on them. The dose in each case was 
10 c(>. 

Only those inomilated at an interval of 2 months died. Those 
inociilatcMl at: 31 a;iid 5 montlis suffered from a xnild attack luit 
recovered, and those inoculated subsequently did :not react. The 
blood used for those animals that died contained xiiroplasms, but 
in tliat UvSed for subsequent animals none could be found. The 
iiiitlior lias been able to demonstrate piroplasms in the blood for 
periods varying from. 2 to 12 months after recovery. Those cases 
in Avhich tlie parasites x>ersist for a long time he terms latent 
cases. ^ 

Chronic eases are those in Avhich there are frequent slight 
relapses, and the course of such cases closely resembles that fol- 
loAved by cases of infection Avith liver fluke, the affected animals 
gradually wasting tiAvay and becoming generally cachectic. 

' A numlier/of diuxgs Avere Tried by the. author in the treiitment 
of , the disease, .but none gaAm' constantly- satisfactory insults.' 

. ANAPLASMOSIB. 

(5) Thisilee (A.)/ Weitere Untersucliungen uher die Anaplasmosis 
der Binder tind deren Schutzimpfung. [Pxirther Investigations 
regarding Anaplasmosis and Protective Inoculation against 
the Disease.]— jC InfelttionsJtrmiMi,^ parasit.^ 'Kranklu^ 

■ : %i , ' llpg. d» Hamt. 1912. ■’ :March.-. 27. . ■ VoL 11. 
pp. 193-207. ■ 

: ;'H[aviiig given,' ".a brief '/resnnie '..of ' his- , -reasons ■■■ Ior','beHe'ving,' 
.:'.Anaplasina,'to , be, a/d.istinct -species nf' parasite, the' autho'rprooeed®' 
,, To .describe , experim,ents'' innupport:n£;,this,'view.-'-'^''^^^ 
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L Tlie 8epc,ircitio,u of Aimplasiaosis from flabesiosiw hy iJi'aper 
Seleijtioii of Ticks. — - 

As is well kiiowii an aiiiiual tliat lias pa,sse(l tlii'oug’li aii. aiiaclv 
of either Texas fever or a.naplasniosis, altlioiigii iiiiiuuiie, is a 
carrier of parasites, wliicJi may be traiusm.it ted to siisc'c^ptible 
animals (vitlier by ticks or by inoculation v^itl 1 blood, if an 
imported EiiglisL. a,iiima,l be inoculated AxdtJi l>lood I'l'ani an aiiitiuil. 
t.liat lias lieeii lired in a, ti('k infested district, one or otlier, or as 
a rule botli, of tlie diseases i.imy be expeetxni to (le've].op. JiVn.* a 
luiinber of years the autlior lias observc'd tliat <ailyes which he has 
obtained from tlie Karoo, w’hich is only lin-lrtly iirinsted with 
certain sjiecies of ticks, have sliewn a striking degi'eo of susc(‘]>t i- 
bilityto redwater aiid only a, sliglit degrees to inuipljisniosis. This 
aroused tlie suspicion that tliese calves were possibly iiirii^ to 
aiiaplasxnosis, tlie animals liaving xaissed tliroiig]]. a/n iitta.ck wheri 
quite yonng, and that the animals aided as <mrri.ers of tlie parasite. 

This view received some support from the fact tliat the blue 
tick clecolond/m) was unknown in the district, the 

black-pitted tick (U. amms), which, together with the blue tiedv is 
a host of the Aiiaplasma, alone being found. Calves were obtained 
from two Karoo fai‘m.s. Exiieriments were made on calves a few 
weeks old born on tlie premises of the laboratory, in oriler to 
ascertain whetlier tlie Babena higemimvni (*ould really lie 
excluded. 

Three young calves were inomdated with blood i'roni thi^ saints 
nuinher of Karoo .calves witli the resul.t tliat iiwo stiewed. a double 
infection and the third a pure anaplasina. iiifeivl iiui. TIh 3 Karoo 
calf from which the aiuipihvsma (xuiro) infectiion wns derivml wats 
obtained from a different farm to' the otliers. i'^lie (■‘xpe:rimental. 
calf was sulisequently inoculated wit’h imiii;ii:iie' biiliesiii blood and 
developed a 'tyxiieal attack of Texas fever, tlie .parasites being 
.fairly numerous in, the blood. This calf 'was nseda'.is tlie .starti.ng 
Xioint of .'a series of inoculations into suscepti.b]e English an,iiin.ilH. 

Twelve English anim.als and one Africander (Xilf were inocu- 
lated, the dose varying from 1»1()() cc. In no single case ’"'was 
there any infection with the Bahesia bigemiimmi, shewing that a 
luire infection with the Anaidasma ocenrs naturally. 

Some of these animals were afterwards tested 'wi,th a view, to 
ascertaining wliether they -were immune to ^ redwater. Six. were 
inotnilated with blood, and three by means of ticks. With one 
exception, in which cuse the reaction was of a doulitful natunu 
all the animals reacted ty|)ieally, and in some iustu.muss i!H‘, 
reactions, were,' so ■ severe^' that .-treatment with trypanblue had to 
be re-sorted ' to . .- ’ ' 

-A-:^striMng /featiir^^^ of tho a'naplasinosis infecdi'ioiis was timt 
-nolle -of .-the; animals that- the disease ran a mild course 
in practically every ease. The majority of the cases would Imvt^ 
^esc.aped .-ohservation if ' the'.thermometer 'and' the inicr{)S(3ope . .had 
not been UB^^^ result was in vstr iking contrast to n suits 

obtained,''' with.' English nnimals." in earlier ;'exp-e.riments, 'and indi- 
cated a great variation of virulence. On microscopic examinatio,n 
it was found that the Anaplasnui used in tliese expetiments 
possessed certain charactos by which it could be distinguisimd 
from the ''Anaplasma p-reviously, found'. ^ ' 
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Whereas tiie parasite first found was in the great majority of 
eases disposed towards the rim of the invaded red cell, and only 
exceptionally in the centre, the paravsite observed in the series of 
experiments under consideration was most frequently found near 
the centre of the invaded blood corpuscle. 

Apart from this there was a difference in size between the para- 
sites. The difl'ereiice could not be expressed exactly in figures, 
l)ut was quite apparent to the skilled eye; those disposed at the 
margiii of the corpuscles being* generally larger than those at 
t lie centre. On these grounds the author concludes that there 
are two varieties of Auaplasma, and designates tlie form that is 
found centrally placed in the corpuscle as Anaplasma margiriale 
(var. centrale), 

2. Testing of Animals immune to Ancvplasma centrale with 
A na/p lasina rnarginale . — 

Six aninials that had recovered from re<l water a,nd central 
anaplasmosis W'ere inoculated with the A. rnarginale witli the 
result that five reacted after the usual period, although the 
attacks were mild . 

This shews that A, centrale protects against the A. viarginale 
to the extent of preventing a severe attack of the disease, but the 
immunity is not iM)mx)lete. From a theoretical point of view 
tlierefore, the parasites, which are distinguisliable from their posi- 
iiion in the coriiuscles and their diff’erence in virulence, should he 
considered as va-rieties of one and the same specdes. 

Notice sliould lie taken of tlie facd that: every animal whether 
suffering from '^texas fever or anaplasmosis deN’’eloped mutaiis 
piroplasmosis wlien injected with the Babesia inutans. This is 
further evideiu'e of the specific nature of this parasite. 

3. Protective Inoculation ag'ainst Anaplasmosis.- — 

It having been shewn that the Anaplas'rna 'niargmale var. een^ 
trdle was the cause of a mild illness from wdiich all the experi- 
mental animals recovered, and that such animals possessed a con- 
siderable degree of immunity against the A. rnarginale infection, 
the question naturally arose as to whether the A. centrale could 
be used as a protective moculatiori against natural infection. 
Owing to the susceptibility of imported animals to the two diseases 
— redwater and gall-sickness — the question had to be decided 
whether the aninials should first be immunised against redwater, 
conirolliiig the iiioeulation with trypanblue if necessary, and 
then: against the Anaplasma'; whether the' protective ' inoculations 
should he carried:, .'out in the '' reverse- order ; or wTiether the two 
should be carried out together. 

■ {a) Inoculation: against 'redwater. followed ,, immediately by 
inoculation against anaplasmosis.- ■ 

/ITiree- animals were -'inoculated ''With anaplasma blood after the 
.-subsidence' of - -a reaction - -due-’ to .preyious inoculation ‘-with red- 
water. Ill all three cases reactions occurred at the end of the 
fourth week and were very mild, the maximum percentage of 
invaded blood eurpuscles being 8*6 . 

(h) InoiuihitioncwithvAnaplasina after-' the" subsidence 

of the reaction by inoculation with redwater. 
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Tliree Miiiuuils were a.lso used for tliis exj_)ei*.i,iiieii;i. J,.n ciieli 
(ja«e tlie al;ta( 3 l< of aiuiplasmovsivs was sliglii, t.lie i*e(hvai(^r 

eaiised by tlie vSiib sequel it iiiocailatiori •witb redwiitei' lilood on iha 
40tb da,y wnis in one case so severe tliat resort was lu'id to tryi)ai:n 
blue ; tlie otlier reactions 'were luii.d. 

Three fiirtlier animals were used for an experiment of the saiue 
iiatnre. In the first animal tliere Avas a sliglit aiiiipbisinosis 
reaction and redAvater blood was inomilated on tlie 4()tli day. 
The resulting reaction wa,s so severe that tr;v panl>lne was used. 
Tlie tAAU) other animals developed Aavry mild attaeks of anajihis- 
iiiosis but failed to reaiit to the redAvater inociilaiion, a, Bdbesia. 
hig&rrmiwni infection having developed in lioth tin' animals during 
the iiicubation period of the anaplasnia i:nfecI:ion. Iliis aiiomalons 
result might be explained eitlier by tlie a;nimals injei'ied haonng 
contracted redwater infection natrirally on tlie vnldt, i-Iie anaplas- 
mosis inocnlation cansiiig a relapse, or the animal from whinh 
the anaplasinosivs infection avus derived iniglit in some wiiy.liave 
become infected Avitli the Babesia higeininuai. Idle striking faci 
remains that the whole of tlie animals reacted. The seiamd sug- 
gested explanation appears to be the more proliahle in vieAC oi‘ 
the fact that the animal which, supplied the blood foi* tlie amipbis- 
mosis inoculations was found to lie refractory to a i^edwater 
inoculation. 

(c) Siniultaiieous iiniculation w’ith redwater and iinaplasniosis. 

Five animals received simultaneously doses of blood containing 
the 4* (umirale and B. higenvinumi^ tlie doses vai'ying from 
5-50 cc. The results shewed tliat tlie procet'liire wan wi.tlioui, 
danger provided, that’ the Babesia iiife<,;tiou -was (a„)nt;rolhvd liy the 
use of tiypanhlue. From a practical ;i;)oint of v,ieAv an answer 
Avas required to a furtliex* question, wlietlier anima.ls vso iiiiiiiunised 
could be immediately exposed to natural infed‘.i.oi:,i. 

In vieAV of the shorter periods of imvubation in experi men till 
cases than in natural cases of infectiini one miglit suppose that 
animals protected experimentally Avonld .resist natural iiifeclion 

Animals that Iiad been inoculated witir African redAvater in 
England were inoculated with anaplasnia inimune blood after 
their arrival in Africa, and had placed on them Avhile in the 
stalls a lax^ge number of infected ticks. After tlie salisideiice of 
.the reaction they ■ Averc’.' turned out. '■T.he object of placing 
the, ticks upon' them wavS to.-, set- up' a ''natural attack witliin tlie 
period- of' incubation.' ■ - 

Five .-.animals were , used -a no.ne:of' them wns tlicre any 
reaction that Avas clinically ixmoguisahle. l^issilily the animals 
reacted tot the Anaplasma after a -long period of incmbation, but 
asmo clinical^ syinptoms -were '■■obserw^ed furtber blood examinations 
'Avere: not carried out. Cattle that- are immune to rmhvater may b(‘ 
exposed to natural infection with Babesia bigemnn/um during iJie 
-'process -"'uf ', "imm-unis.'ation ':' against '-Anaplasiha. without nmirning 
'any. ''risk, 

At;^^ ''forms- of.'anaplasinosis' can" be .dis- 

tinguished— a' 'virulent nnd a .less.-, virulent.. '^'TKe diseases "can he'' 
..tiniismitted '.-by inoculation ,with-immm blood without any exalta,- 
"tion of .'virulence. , . 'Recovery from, the-'lni-iid i'orm,' of ' the 'diBea.8.e' 
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protects against iiie severe form, but there is no complete 
immunity. Tlie two diseases are recognisable microscopically 
from tlie size and i^ositioii of the causal parasites in tlie red cor- 
X)uscles. In tlie severe form the is generally disposed 

towards tlie rim of tlie invaded cell {Anaplasma marginale) and 
in tlie niild form towairds tlie centre (Anaplasina 'marginale var. 
centrale). Tlie ];)eripherally placed xiarasites appear to be larger 
tlian those that are centrally placed. This fact is of importance 
ill connection with jirotective inoculation, and the results obtained 
ill the field confirm tlie accuracy of this conclusion. As far as 
South xlfrica and indeed the greater part of Africa is concerned, 
protection must be conferred upon imported animals from Europe 
if the trade is to flourish. This is without danger if pure Babesia 
hige/mmuin be used for the inoculation; that is to say, the viru- 
lent A7ia'plas77ia niarginaJe must not be injected. 

By means of metbodieal inoculations this pure strain, can be 
maintained, as can a iiure strain of the Anaplasina cenfmale. In 
the Laboratories of the Union of South Africa at Onderstepoort 
end Graliainstowii liotli tliese strains were maintained in a sttite of 
purity. 

(6) Basils (C.). SulFAiiaplasma canis. [Canine Anajiksmosis.] — 

PatJiologica, 1912. June 15. V’oL4. No. 87. pp. 358“”360, 

During the course of his examinations of the blood of a iinmber 
of different spenies of animals in the country around Messina, the 
iiuthor eiicouiiterecl a. jiarasite in tlie blood of a dog wliicli was 
very Aiiaplasnia. The parasite wuis observed in smears made 
from, tlie perix>h,eral blood of an adult dog which was in a very 
anaemic aiul poor condition. The "smears lyere fixed and, stained 
witli Giemsa. 

An attempt wa,s made to transmit th,e disease experimentally. 
With, this object blood was drawn with aseptic precautions froiii 
the liver of the infected dog and injected intraperitoneally into 
a inipxiy about a month old. This animal w^as protected from 
blood-sucking insects, and its blood was frequently examined for 
X)arasites before the exxieriineiit wms commenced without any being 
found. Another puppy of the same litter was kept as control, 
and its hlood was exainiiied for parasites with negative results. 

A few days later, the infected dog waas-- killed' in order. to. study 
the alistrihution of the .organism in its 'body.- The parasites' were' 
found- to he very scanty in 'the. spleen, scanty -in the liver and 
nmnerous in ..the lungs. - 

The inoculated dog 'appeared to he ''perfectly healthy until the 
tenth .'xlay after: inoculat'io,n.. Anaplasin.a was fo-und in;., smears 
of, the hepatic and , peripheral hlood stained with,, .Giemsa. ,' 

' Before," the'' experimentally: infected do.g was killed, - blood, wms 
drawn-', from , the 'liver'- '■w-ith,.aseptic,-^- precautions, and .' injected 
immediately into the peritoneal cavity of a second puppy, another 
of '-the , /same bitter, being, kejd; as, n ''^The blood of this dog 

,'.w,'as:',-'also examined',' 'but :n"o':-p',aras'iteB' ;were found. 
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At tlie post-mortem of tlie first experimentally infected dog* 
parasites were found to be sca,iity in the spleen and iiumeroiis in 
the liver. 

The second experimental dog' refused all food after 24 iioiirs 
and died on the third day. The course of the disease was reiy 
acute, and parasites were found in the blood of the peripheral 
vessels, spleen and liver. 

The control dogs were killed when they were in perfect liealth 
and no abiionnalities were fonnd at tlie post-inortexn , 

Morphology of the Para site . — The author lias observed two 
forms of the parasite : one a coecns-like body which, is apparently 
devoid of cytoplavSiii, and the other a crescent-shaped body whii'h 
possesses cytoplasm. 

Tlie co(‘eiis-like bodies are rounded or oval in sliape and ineasnrc' 
about 2 microns. They are fonnd in smears of blood from peri- 
pheral vessels, liver, spleen and lungs. They may be free or 
encdnsed in corpuscles. The intracorpnsciilar foriiis are eitlier 
ceiitiall}?' or eccentrically placed. Double, treble, and quadruple 
forms have been observed, and the author believes this niulti- 
plieity standvs in some relation to the method of multiplication of 
the parasite. 

The diplococcus form sometimes presents a dximb-hell-like 
appearance. In preparations that are not intensely stained it is 
possible to distingiiisli a marginal portion stained an intense 
rose-violet surrounded by a, clear halo. In tbe interior of the 
parasite may he observed a. number of granules of eliroraa-tin 
more intensely stained. 

The crescent form of' the parasite was found only in tl)e dog 
naturally infected and in the second of the expe:rimentai. auinnrls. 

■ Tlie sem.ilun,ar bodies vary from 3'-5*5 microns in length,. ' Tlie 
ends may be either rounded or pointed. They consist of a body 
and imcltuis, the body being suiTounded by a peripheral ssone in 
the form of a membrane.' 

The peripheral zone is not constant, but when present it stains 
a pale pink, and in the author’s preparatioiivS was only to be seen 
in those parasites in which the body was stained pale blue and 
had a granular appearance. 

The nucleus, which measures from 1-2 microns, is either central 
or'' a little towardvS one end of the parasite. It vSonieti'xn,es shew's 
a m.ore or, less centrally-placed vacuole. In some of tlie parasites 
the nuelexivS is, .elongated and "in some' it is double. :, /Within, the' 
n.ucleus '.there is a' granule- of ■ 'chromatin' Tdiat is niore u^nieiiuely 
'stained, and in some, cavses thei^e can be seen' anotlier granule of 
ehronxatin either close to or a little removed,, from the nucleiiB. 

"In a,',, .preparation from' the. ; hepatic blood, of tlie naturally 
infected,' clog -The arithor, observed', a single parasite wliiidi a-ppeaiMnl 
''to,, be provided with a,fl,,ag,ellum■'■a'bD^^t^5^mic^o■ns, in, length wdth, a 
''thifdvening 'ah 'its ,free, nnd.'.'' 'The body of: this,., parasite rn'easiire'd 
4’'9' by 2'3. micron,s .The' cytoplasm u^'as. V’-aenolated'^and' contained.' 
■■ a large nucleus.", 

'The' author considers'' it ' premature to attem'pt,',"',to'/',give.' any, 
' cJefinj/te ^'Interpretation 'o the parasite' found , 
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TETPAHOSOMIASIS. 

(7) Leese (A. S.). Biting Flies and Snrra . — JL Ti^op, Veter, Science, 
1912. Jan. Vol. 7. No. 1, pp. 19-32. 

The author’s object is to show that the doubts cast on the theory 
of the mechanical transmission of snrra, in view of Kleine’s 
experiments with the 7\ hrucei and the G. palpalis^ are not 
justified. In support of his view that the T. evansi is commonly 
transmitted mechanically the author gives accounts of onbreaks 
of snrra occurring* in desert places where Tabanns is unknown. 

In the monsoon season of 1908 and 1909, when the rainfall was 
excessive, there was an outbreak of snrra in the Imperial Service 
Camel Corps. There were in all about 500 camels, and by 
January 1910 more than half of these were dead, and more than 
half of the remainder were affected. On tracing the history of 
these animals it was found that none of them had been out of the 
State (Bikanir) for duty and that only 40 of them had gnazed out- 
side the State in the monsoon season. All the animals save five had 
been sufficiently long in the service to prove that they could not 
have been affected at the time of purchase. The five were almost 
certainly diseased at the time of purchase. This obviated all 
difficulty of accounting* for the source of the disease. 

The author was able to prove that the outbreak occurred when 
the animals were grazing on a desert x)ortion of the State at least 
100 miles from the fly zones. Further, the State breeding herds 
and the animals belonging to the villagers also suffered, there 
being among the latter young animals that had never been beyond 
their village allotment. The only biting fly found wavS the 
Lyp&rosia mimita. 

The second outbreak occurred among the camels kept for civil 
puri)oses in the same State during the monsoon season of 1910. 
The author had examined these animals in the previous January 
and had found them all liealthy. The total number of camels was 
44 and by the end of November 11 had died, and of the remainder 
16 were affected. These animals had been kept together and had 
not been elsewhere than in or near Bikanir City aiid in Gajner, 
where there is an isolated garden belonging to the State with a 
tank in it, and in the desert between these two places, a distance 
of''20 miles. 

Investigation showed that Tabanus is not found in these places, 
but that Stomoxys is present in both, and Lyperosia is very abun- 
dant; mosquitoes also occur in both places. 

, ' The inf erence .drawn /by' the author- from the facts brought , to 
light by his investigation 'is; that in these cases the Lyperosia was 
the principal a'gent invo.lved in-tlie- spread of , the disease.' ■ ' 

" This ' Lypeinsia' oceiirred i'n ■ swarms on every camel ,"mnd' set ' tip 
intense irrit4ition 'c:aus,ing,'the 'animals to, rub, 'against, each other.. 
Possibly inoculation sometimes" occurs in this. way. The flies 'show 
„no .great tendency to .pass;qiiickly''from'on.e''anim'al' to another, "■',b,iit. 
this must often take place as they are found in such enormous 
numbers and'tlie hosts in the'Se cases were grazed: close together. 

."It .was.'" impossible -to, .'Carry out .experiments in 'connection' with'; 
the mechanical transmission of the disease by Lyperosia during 
1911 owing to the drought. 
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The presence of this fl.y is not essential to the spread of surra,. 
Ill Sohawa,, where equine surra wa-s previously unlviiO'Wn, a single 
case occurred in a mare that stood about 25 yards from the caiiieJ. 
cajiip. Ta bairns, Stomoxys and mosquitoes were alJ. found in this 
district, Tl.ie aiitlior draws the following conclusions from liis 
investigations : — 

1. That surra, can spread widely in the absence of Tabanidae (but in tlie 
presence of Lyperosia). 

2. That surra can spread easily in the absence of Stornoxys and mosquitoes 
(but in the presence of Lyperosia). 

3. That surra can spread in the absence of Lyperosia, (]3ut in tlie presence 
of Tahanids, Stomoxys and Mosquitoes). 

4. That if T, cvcmsi undergoes any life cycle in any of these biting ilies, 
then eithar surra can spread so easily in the a.bsenee of the specific fly, if 
there are enougli biting flies of other genera to do it mechanicailly, that the 
question of life-cycle loses its practicail importan(;e, or, that T. evand^ is 
capable of developing in. the bodies of several distinct genera of biidng 
fly. Is it not far more likely that the common power of transmission is a 
mechanical one? 

The author then criticises liriefly tlie writings of a number of 
authors regard:i.ug the metliod of transmission of surra by the 
agency of flies and adds some notes on the occurrence of biting 
flies in the Forth -Western camel country of India. 

All the biting flies except the Hippoboscids require moisture iii 
varying degrees before they become numerous. In the Punjal) 
there ai‘e two fl.y seasons, one fi'om Mar(3h. to .April, the ot.her fro.m 
July to October. It is the latter that is generally called tlie siiira 
season, since equine outbreaks ai‘e then generally met wii li. 

The biting flies are not evenly distributed. I^abanids are always 
the most iiiimeTOUs in the following |)laces : — 

1. The banks of livers or nullalis wliiuli overflow Jit cei'lain 
seasons. 

2. Dense jungles in tlie liills where tlie rjii.nH a, re lieavy. 

Tabanus has a very wide d,istributioB, but 'Hiu.moxys 1ms a. still 

wider. . It requires less moisture tluin.. Tabanus,. a, '101 ui:ier (3 ii; 
occurs it is g6nera.Ily in, larger numl)ei.'S tlian Ta,banus. 

Lyperosia is found in arid camel country, and is dependent on 
the i‘ainfall to tlie extent that it swmrms in years udien tliere is a 
good rainfall, while in poor years it is scanty. 

Hi/ppobosca ccmielina is confined to the Trans-Indus portion of 
the Punjab. JJ. mamilata occasionally bites, but does not live on 
the." camel.' , 

The ..author tliinks tliat in places ■ where boyines are the only 
reservoi'r of ],nf ection , .or wliere camels seldom comet into contact yritli. 
horses, cdiance' plays. 'an important part in the occurrencte of .e<iu.in..e 
.■outbrea.ks. . The reason ior this, is that surra, oxen' gen era, lly'' carry, 
only ^'a few' trypanosome.vS, and only a 'small proportion of liia flies 
which, bite them, are, ''liMy .to. become dangerous; , as disease 
'spreaders. Camels on.. the other hand ' frequently. ■have large, 
numbers of the parasite 'in :their...bl'ood, but,they',domoi':come into, 
close contact w’itli horses. 

Once.t.the'first .'liorse has become ■.infected, however,' the disease 
'Spreads rapidly, 'pinvxded' /circuinstances'' are favoura,ble, hecanse' 
the. 'first horse 'has large', ntimbers-; of 'trypanosomes in its'.'blood'.and 
the-'animal'S' stand together, in .such.''m:..wa,y. as 'to^'/inake'. mechanical 
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trail sinissioii easy. CliTiical observations support this view. 
Siii'ra does not appear in horses in every fly zone annnally ; if the 
first (aise in the horse oecnirs early tlie disease g'enerally runs 
tlirougli tlie, stud, w^liile if it be late the outbreak is limited, there 
being’ few flies left to effe(’t the transmission. 

The circiiinstanees under which camels live make it easier for 
ineclianicail transmission to be effected. 

The autlioi’ suggests the possibility that tlie T . evcvnsi may be 
in. reality only a variety of the T, hmcei which has acquired its 
cliaracteristics owing to innumerable passages through camels. 

(8) Mesnil (F.) & Legee (M.). Documents relatifs au Surra des 
Caprins et i leur Immunity. [Surra in the Goat, and 
Immunity .] — BtilL Soe. Path. E(cot. 1912. Jan. Voh 5. 
No. 1, pp. 31-35. 

Although there is ample evidence that ruminants frequently 
recover from trypanosome infections and thereby acquire a strong 
immunity, tliere are but vscaiity references in literatui’e to the dura- 
tion of such immunity. 

Laveiian and Mesnil record the case of a goat which having 
been the subject of nagana for a x>^riod of five months was still 
inimuiie to that disease 21 months later, and was infected in. the 
interval witli mal de caderas and surra. 

A second goat, as recorded by the same authors, was infected 
with nagana for a, period of four months (Dec.-Apri]) and with 
surra from Oct. -March. .More than, a year after its re(‘Overy 
from, naga'ua. its seiuim proved protective for a, mouse ag’ainst tlie 
7\ hrucei, fl.lie serum of tliis goat was again tested and found 
to be protectvi.ve after 18 3'.non.ths. 

Aceordi,rig to Weyburg two zebus whic.h had recovered from 
sxirra in Sumatra were immune foi' a period whi(di did not appear 
to exceed 'two years. 

Mksxil records tliat two hovines inoculated at Alfort recovered. 
Their immunity was tested on tliree occasions by inoculations 
with .7’. crU7kS’?V to wlrich they jiroYed resivstant. One of these 
animals was again tested a month later with the Mauritius strain 
and again resisted infection. This not only estahlished the 
identity of the trypanosomes, but showed that the animal had 
retained its imniunity for a period of more than two years. 

''Ijav,bbaf records the persistence of ■immunity in. a goat, which 
had been i'ufeided ■;with.’7k,6na7i/?t, fGr'''''2 years 'and 4 .months,; and 
in a sheep which had , recovered from ■ a dimorphon. infection for 
22 months. . Tlie .nerum ■ of this" -sheep tahen 8, nionths. after 
recovery piotec tod mice ■in .■doses ;o,£, 0*25 cc. He- also mentions a 
goat' which: recovered from', a- dimorphon. infection -and .whose 
-. serum, ;proved proteetiverlT months . later. . 

■■" Finally the immunity o'f ,a ■Maeacus. against 'the T. gamhiense 
.■.m.ay '.persist. for more^'than a. year.;: 

'. '.' The' authors, Tecord the.', foliow^in^g experiments of Heir own'.,;, ' 

Go-at '. 'S'.— Inoculated... ,, Hov. ' ,26'th- '^.1907-.^ .with ' , 7\ congoteme;: 
infection lasted about 5 months. Reinoculations practised 8 and 
12 months later proved negative* 


26694 


-.B 



18 


Trypanowoniasis. 


[Oct., 1912. 


Ib Jan, 1909 animal was inocnlated with, Indian stirra, witli 
tlje result tliat il infected for a period of about 4 inontlis. 
Mice and a do<>‘ i inoculated from it before May 1909 were infected, 
birt^a do<»* inomiUnb'^l June remained uninfeded. 

I lijQQidated with Indian surra at tlie end of .laiiiiary 

l!}()9 became inf^^ded and reco\^ered in about 4 niontlis. Tlie 
results of tlie ino^-''^d,ation of test anima].s ^vere tlie same a-s in tbe 
preceding case. 

Goa-t II.----"Ii.H)cndide(l witb, Taber virus of Algerian horses (Ed. 
and Et. SEROEN't')- The animal contracted, an infection wliicdi 
lasted for t] Nine inontlis biter it was infeeted witli 

tlie same wus iind again reeovere^^ 

Goat E. InorO^dited in May 1909 wii;b. a stinin derivcMl from 

Seiie«‘al. The infection lasted for more than six months, and a 
number of animal® (mice and a dog) inoculated from it before 
December died disease ; mice and a, dog inoculaied in 

Mai'cli 1910 did not react. _ 

Before the were reiiioculatnd wvitli , liidiun surra in ' May 
1911, tlie protecti^^ power of tlieir serum ivas tested. In the case 
of tiTO of tlie ani-^'ds seruim was found to vstay the course of 
the disease slit>‘bfly when injected into the peivitcliHiuin of mice 
tofUitliei* witli tli^' The serum of ilie otlier tw'O 

witlioxxt' a,ny i)rotnetive effect. . . , ^ , 

The inoculation^ ot the goats shewed tlie absolute (‘OiiiRiriiaiice 
between the jirob'^'live power of their serriin and ilu^ iiiiiriiinity 
a,cq'uited by tlieini.^ 

Animals S and which had. recovered from siimi aboui'. 2 ;v(U'ii‘s 
previously, and Berum of which reta.rded i;tie disease in tlie 
mouse did not become reinfected, nor did animals inoculated 
from them. other two (K and B) becainiy itifected. ,9^:iy- 
paiiosomes were foniiid in the blood of goat IG but not in that of 

^ Tdie duration ef the disea.se in tliese' two goats •wa.s determined 
by the iiiociilatinnu of experimental animals. In the (Rise of 
o*oat E it was fonnid that dogs and mice inoculated in Noveiiiber 
of \he same year did not become infected. 

Goat B. 'biic mouse inoculated on tlie eiglith day after tlie 

cuiat was iiiocuhd^'d remained healthy, but a iiuinber of mitio and 
a do^’ i-^i<^eiilated suhsecpiently cent disease. The period 

of lincubation wR'S long a.,iid,''th.e -disease .developed slowly; para- 
sites . 'were 'Uiot 'constantly -present in .'-.the peripheral 'blood. 
Animals inoculated ^ November failed to react. 

Two of the originally inocnlated. with suria did not react, 
the other two girmg* positive results.' '■‘With, regard to goat E, ii. 
is -laio'wn ' tliat’ tfe of Taher 'is diffeTmit from ihat 

'■ 'of surra. ' The ft^sult in the. case of. B, was more' unexpected, sim*e 
the 'trypanosoniC'^^s^d' for the primarycinfecti^^^ has been shewn 
by one of the authors to belong to the species cw/msv*. In any 
case the .-.result would, not 'invalidate'' -the , resiilt,-'. obtained '''in -the 
fibt'.case." Thc'^^uat had 'not liny ;grea.ter.4nmiunity''''agai:iist..' the 
■ 'M,auritius ■' 'strah'^- .'.difference .■in;" the '-;'cmndition'.'l>f .' .-theltwo 
animals' im.m;,e(ii^^<^^ly - 'before; ■ inocnlation..,'; may 'I'lave 'had'' 'wme 
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influence on the marked difference in the infection in the two 
cases. The authors point oixt^ however, that the disease in the 
two goats lasted a similar length of time, and suggest that some- 
thing may be learnt from it regarding the difficult problem of the 
identification of viruses. 

Three months after the inoculation wntli Indian surra the serum 
of the four goats was tested as to its protective powers. As in the 
preceding cases this was done by inoculating mice iiitraperi- 
toneally wuth ^ cc. of serum mixed with -A cc. of citrated mouse 
blood containing the T, evansi (Indian and Mauritius strains). 

All the mice so treated Avere Ihung at the end of 50 days, tlie 
controls being dead in 4-5. 

The protective power of the serum of goats S and J wms 
evidently increased by the reinoculation although the animals 
did not have any reinfection. 

If it be true, at any rate for the goat, that the protective poAver 
of the serum is an index of immunity, and the authors’ experi- 
ments Avould appear to corroborate this vieAA% it may he supposed 
that as the serum of goats S and J became more strongly pro- 
tective as a resxilt of the reinoculation, the immunity of the 
animals also increased. Up to the time of Acriting the protective 
poAAn^r of the serum of these two animals had remained at the 
same level. 

Goats S and I AA^ere reinocxilated in September 1911, the first 
Avith nagana (Uganda strain) and the second Avith, the Zuliiland 
strain. In both aiiiinals there was a slight, but at tlie saine time 
distinct reaction. The authors finally state that the serum of 
tbese goats proved protective against the liomol.ogous iiagana, 
hut not against tlie heterologous, 

(9) Lbese (A. S.). Third Series of Experiments on Treatment of 
Surra in Camels, with some Cures . — JL Trap, Veter. Science. 
1912. Jan. Voh 7. No. I. pp. 1-18, 

The author 3?efers to the report of the secoiul series of experi- 
mentvS, wliich AV'as published in Journal of Tropical VeMriiuiry' 
Science, 1910, Vol. 5, p. 397, and Avhich shewed that neither 
Avhite arsenic nor yelloAA- orpiment given in bolus had any try- 
panosome-dispersing effect ; but that atoxyl (intraA’'enously), tartar 
emetic (ill travenoxxsly) and sodium arsenate (in solution per os) 
are all.usefuL The dosage : neceSvSary '-for .dispersing trypano- 
somes Avith these drugs was ascertained' and combined treatments' 
■sheAAmd fairly promising results, tlie retnrn of th,e trypano,som.es 
into the circulation being delayed as' ..long as from 44-58', days 
after the last dose, ' 

■T.he present 'Series,. of experiments ' wms carried out..pr,incipally 
AAuth these .three drugs. 

The, atoxyl .. solutions ''AA^ere always, freshly prepared 'amh the. 
sodium arsenate was the amorphous salt. 

For convenience of description the author indicates the different 
'inethod.s'", of 'Treatment ' by': ’ applying'': to them .' the' nuinber "'of " the 
..first . 'Camel ' cured' in each. .'case, 

B'2 
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"'264'’ Method,— l^owT gTaimnes to 4*4 of a.foxyl hitra-* 
"venoiisly, (l‘5 o-ra/nniie of i'ortar emetic, a.iul 5^,,) to 66 gTaiiis ot 
s()(liiiin arseiiote in (Irene li were given on tlvree ('onseentivc? days 
at iiitt-nrvals of 2, 4, 8, and 12 days. 

Three camels shewed no relapses in from 256-498 da^vs, and one 
relapsed 19 days after the last dose. 

Tlie blood was examined daily, and liad been exatnined for a 
period daily before treatment 'was commenced, in ordei' to excd.iide 
from, tlie treat;nieiit any animal in t].ie process of nat'in’al. rec'overy. 

Altlioiigh tlie aiiilior does not attach <aiiy great iiiiptirtanee to 
tlie iiiocnlation of sma,ll animals with, blood of c^aniel.s not sliewing 
trypaiiosom.es, when the results -of sncli iiioc‘nlations are negative, 
nevertheless a gninea-pig w’as inoculated from ea(,*li of the 
recovered animals with, negative result. 

One of the camels was inoculated aga,i.ii with, s'lirra. on, the 498ili 
day after the .cessation of treatment and again t(>ok the ■ disease, 
shewing that the animal was cured of. the first infection by, 
drugs ; for had the recovery 'been a natural one tliei'e ua.>u],d liave 
been immunity. , 

Ilemarks on the treatment. — The treatment is a, reducing one, 
and almost amounts to keeping the animal in a state of chronib^ 
poisoning for a time. 

The objection to the treatment is its lengtli, ivnd it cmnnot 1)(" 
considered a.s suitable for camels in poor condition. 

No fatal case of poisoning oc(^ur^ed, but in oae wliere the treat- 
ment wars a ],ittl,e d:ifEerent in that 4*4 g. ot atox:yl were, gi,'v,en :i,:n 
tlie tv'o series of doses instead of 4 ,g. poisoning resulted. 

In a, second case the first dose of 4 g. of atoxyl failed to disperse 
the trypanosomes in 24 hours, so the dose wa,s repeated on tlu! 
following day before the antimony was given. ' Atoxyl poisoning 
resulted. It appears to be impracticable to omit tlie, last series 
of doses with the, idea of shortening the ' treatment, 

“ 643 Method', — In, this experiment the same drugs were used 
as in the foregoing, but they were given in rotation at intervals 
of one day, the last dose of sodium arsenate being given on the 
27tli day. Only one^ camel recovered, and it is ,p0vssihle that 
certain dosage experi,ments,' carried- out previous to the treatment 
of .this animal may have -assisted in its cure. 

, No, cam of atoxyl - poisoning- -, occurred. ' The blood,-, of ythe, 
: .recovered .animal -was,, exarnined ''for 535' .days witlumt any trypano* 
somes,',,, being' found and experimental inociilatioii ' -wtis'; also 
, -negative', ' 

-, ,,'?5^ith,fthe, ' idea of '.modify^ method, experiments 

were made with regard to the dosage of atoxyl administered 
';, sub'cmtanenix-sl-y>:i--,'^ - was- found .'that-- 9 ■ grammes caused slight 
'■ anorexia,' ".for a,' few 'days,-: and that - 1,2-18 g. .'caused poisoning. 

Atoxyl poisoning , appears to occur' -more 'readily, if -the 'drug,-,be 
"giv'en'-:'„with,' ■so'dium.: arsenate "-than .■■when "'given,' alone.,' -, It 'is, ''also- 
caused -.'.by' '„„the ,,' repeated . - admini,stration - of .-"doses that ■ .would ' ."not 
caiise' po''iso,ning'':i'i given "singly. ■' 
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588^' Metkod . — The treatment was tlie same as tlie '^264'’ 
metliod save tliat 5-6 g. of atoxyl were given subcutaneously. 
Tlie three drugs were administered three times and intervals of 
3 and 7 days were allowed to elapse between each series of 
a dministr atioiis , 

Five animals were treated. One recovered whicli had relapsed 
under the ‘^643 ’' method. One died from disease not referable 
to the treatment, and three relapsed in 12-69 days. 

436” Method . — This resembles the ‘^‘ 588” method, but four 
series of doses were administered and the dose of atoxyl used was 
5-7 *'5 g. 

Time has not yet elapsed to allow any statement of the full 
results, but the method appears to be open to grave objection 
owing to the likelihood of poisoning. 

“ 957 ’^ Method .. — In this method the sodium arsenate was 
administered before the atoxyl, with a view^ to getting the effects 
of the two arsenic compounds about the same time. The treat- 
ment however aj)pears to be too dangerous. 

Experiments showed that the dose of tartar emetic could be 
increased with safety. The author used up to 3 grammes, but 
found that 1*5 g. was about the limit of safety. 

'"^178^^ Method . — This method closely resembles tbe previous 
one and is as follows : — 

1st day — 55 grains sodium arsenate per os. 

2nd day — 5 grumines atoxyl subcutaneously. 

3rd day — T5 g, antimony tartrate intravenously, 
followed by a repetition, of ihe series after an. interval of thine 
flays. 

It is a, good tiling to give 2 lbs. of Mag. sulpb. 12 hours after 
the last dose as some camels incline towards atoxyl poisoning. 

The first animal treated had no relapse and ten others under the 
treatment are not yet ready for report. 

20377: If is exactly the' same as the ‘'^6437' 
method save that the dose of antimony is altered to TS grammes. 
One animal has been treated and has not relapsed (6 months), 
and there ha-s been a great improvement in condition. 

The irndjorit Effects of Sodium. Arsc^iatc.—Of the total irumber 
of ■ experiments in : wdiich sodium .arsenate wars given in full .doses 
combined 'wdthnther 12 per cent.' have died owdng ;to its 

irritant effects,' apart from coses'- of -nephritis. 

Full doses of sodium ' arsenate , have been given alone in (hisage 
experiments 26 times' .wdthout. fatality- A “ fulF' .dose 'is /one 
that' is fairly reliable ior'the’;.dispersal of trypanosomes. ; ^ 

Experiments are heing carried out with smaller doses. 

H<)LMEs 7 arsenicy alone found to he impracti- 
cable in the camel, lyhite effect on the 

trypanosomes; .if given wdth an equal weiglit^ of potassium 
carho.uate it disperses the trypanosomes, hut is exceedinglj 
irritant ... ' 
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(10) Beeisinger (K. a.). Chemotlierapeutisclie Versuche bei experi- 
menteller Trypanosomiasis der Binder. [CliRiiiotlierapeiitic 
Experiments on Cattle experimental] j infected with Try- 
panosomes.] — Zeii. f, Hyg- und fnftditiim^hu^m^^ 1912. 
April 25. V oL 71. No. 3. pp, 367-403. 

Tile experiments were -undertirken to ascertain (1) \\iliet]„ii‘r 
certain chemical substances were capable of cansinp;* inmiediate 
and permanent disappearance of trypanosomes l)y a single inira- 
venoiis injection ; (2) how the animals with stood doses wide 1 1 
achieved this object. 

zlll the animals used were inoculated with iiagaiia., iiie siiaiin 
being one tlia-t was sligditly virulent for <jatd:le, but \vhi('li Jvilled 
mice in 3-5 days. 

Ox. 1 was treated with arsenophenylgiycin arid ta/rtar emetic. 
Oxen 2 and 4 were treated with salvarsan, and No. 10 Avith. a, 
new dye named Tiypaflavin By’ vtliich togetlier with, tlie 
salvarsan was obtained 'from Ehrlich. 

All the animals Avere examined for flagellates liotli by culture 
and by experimental moculation before being used fo,r tlie experi- 
nieiits, A\dth negative results. 

A somewhat extensive review of the literature is giAu-'n. 

Ox 1.— This animal was infected by inociilation witli tlie lieart 
blood of a, mouse infected with, iiagaiui. dlrypaiiosciiues wei’c 
demonstrable in tlie peripheral blood on the 5t.li day after 
infection. 

Treatment Avas begun on iJie 8th day, trypanosomes lieing i;lien 
visible i:n tlie blood." 

A dose of 18*55 grammes of arse]i()]:)lien,ylgly(*iii wm jnj’ei'teil 
intravenously in GOO g. of vsterile salt solution, tlie solt,itiou luring 
lieated to 38^ C. before injection. Tliree-qiiartei’s of a,n liour 
later 5*3 g. of tartar emeti(i were administered in tlie same A\aiy 
dissolved in 530 g. of distilled water heated to t% 

Tlie animal very vshortly shoAved -signs' of ' ■luieasiness and colic, 
and died 2 hours later. 

The arsenoplienylglycdn was administered in, the proportion of 
0*035 g. per kilog. body-weight, and the emetic in the proportion 
of 0*01 g. The principal lesions fouiid A\nnxi : Oedenia of the 
lungs and numerous blood clots in the small broiudii. In addition 
to these there Avere numerous haemorrhages in tlie various tissu(.‘s 
and organs., ' 

■.'.From the; descriptions given' in- literature, by other, autliors -it 
Acould .appear' that death was caused hy tlie arBenoplienylg)y(.‘i:i.,i, 
it' being -questionable whether 'the. tartar emetic aviis' iii ' a'.,ny Avay 
..responsible. 

' ■Mice inoculated at the time when the -postrmortiuu was .imule 

four -d'lours'"'. after death— remuJ.ne'd healthy and free of trypano- 
somes, -and 'Since .motile trypanosomes, 'are- generally .discoverable 
im the 'blood'for a' much long^m-tinie -.after ' death it".. would ajipear' 
that the treatment had the effeit of (dear in g tlie blood si ream of 
parasites'. ': 

„ ':Tf€MmeM'.wiih Salvarsan 2'.— This: '..an im ad,; 'was 

inoculated- ',Avith-,n'ag'ana-;aS', in the. ease-; of -':NO;. As 'no trypano- 

somes were .visible; "in .the .bloo'd- by; the,' 10th,', day-' at'mo'use, 'was 
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inoculated witli blood d^a^s'n from the ear and the animal was 
also reinociilated. The inoculation of this mouse showed that as 
a matter of fact the first inoculation was successful. Trypano- 
somes were found to be present in small numbers on the 5th day- 
after the second inoculation. Mice were also inoculated after 
the second inoculation of the ox. The mice inoculated after the 
first inoculation died on the 12 tli and 16th days, showing that the 
trypanosomes were very scanty in the blood. Those done after 
the second inoculation died in 5-6 days. 

On the 32nd day after the first infection parasites were found 
to be numerous in the blood and treatment was resorted to. 

Salvarsan was administered in the propoidion in ivhicli it is 
administered to the human vSubject, i.e,j O’Ol g*. per kilog. body- 
w-eight. The solution used was ijrepared in the following way : — 

4'4 g‘. of stilvarsan were taken from vacuum tubes, in which it 
is kept protected from the light, and mixed with 400 cc. of 0*9 
per cent, sterile salt solution, the mixture being agitated until 
solution was complete. To this were added 8’2T cc. of stiindard 
caustic soda solution. The resulting precipitate was dissolved by 
the addition of a tew drops of caustic soda save for a few flakes 
which settled to the bottom. To the clear sohition 600 cc. of 
sterile salt solution were then, added. The mixture was warmed to 
37^ C. and then injected slowly into the left jugular vein. The 
actual quantity of salvarsan introduced was only 4*3 g. since 
there was a little precipitate. 

Three-quarters of an hour after the injection tliere were severe 
muscular rigors of the body and limbs, the tiuimal had an anxious 
expression and tliere was straining, and the animal vrnit down. 

An hour and a half later the animal had hecome (juite quiet 
again and the I'igors had absolutely disappeared. 

The temper at ui*e rose to 40*2° an hour and a lialt after the 
injection and then gradually sank to normal again. The animal 
appeared to be quite lively 7| hours after injection and its 
appetite was good. There was no evidence of local inflammation. 

Test of the tlierapentic Value of Salvarsan Treatment — 

Mice were inoculated 3 and 6 hours after the injection of the 
drug', films and moist preparations being also examined. 

Between the 23rd and the 72nd hours after the injection 9 thick 
preparations from which the corpuscles \vere removed by solution, 
13 blood films, and 8 hanging-clrox) preparations were exaniinecL 

From the 4th to the lOtli day the blood was examined daily, 
and then fresh blood and thick preparations were exami,ned every 
3rd or 4th clay. ■ Eight days after the injection .of salvarsan broth 
tubes were inoculated with .defibrinated blood and two 2 .iiice were' 
inocmlated. ■ ■ 

I7o'ne ;(>£ .the niice showed, trypanosomes' ' in its ■ blood, and all 
remained healthy for fotir months, 

" No trypanosomes could be:, discovered 'in the fi.lms'' .or ■ 'moist'' 
preparation made ''3 and' ' 6 ' hours -after treatment’:.; There' were' 
'immense- numbers. of collections.. of. ro'uncl blue-stained granules in 
practically, every preparation,.' which the author.'.:',c 0 nsiders,';to''.b-e' 
remains' ' of ..the disintegrated bodies '.of the^ 'trypanosomes-. 



24 


Tryi)(Uio.so mia^ns . 


[ 0 ( 4 ., . 1 . 912 , 


Eurtlier exaniina tioii of blood smears and tbe iiu3(3iilatioii of 
(iontj’ol iiiice showed tliut* trypaiiosoines did not reappeivr in tlie 
blood of tile ox during the whole period that it was iiiider obser- 
vation (IG weeks). Five and a, half Aveeks after the ti'eatuient 
the autlior disc'overed in the blood rounded bodies with oi* witlioiit 
a flagellum^ aiid some with two flngella whinli lie belief's to he 
connected in some way with trypanosomes. 

Ox 4. — After tlie blood of this animal iuid been examined for 
tryparuisonies or “ (*iilture flagcdlates ' ’ witli negative results, it 
was inocTilaied intravenously with 2)0 cv, of (.viiltiire nuMliiiin (nii- 
tainiiig “ (uilture iiagelhites ” obtained from a calf. 

Fliis inociila.tion was a failure. 

File aiiiniaJ. wa,s tlien inocnlated witli tlie lunirt Idood of two 
mice infected with trypanosomiasis. 

Trypanosomes were discovered in the blood on tlie 3rd day. On 
the (Jill day broth cnltnres were made and on tiie following day 
no trypanosomes could he fonnd in the tuhes. There was no sul)- 
seiiiient development of culture flagellates ” in the tuhes. 

As the numher of trypanosomes in the blood fell off, the ox 
\vas reiiioculated iiitrapeidtoneally with the heart blood of three 
trypanosome-infected mice , 

Trypanosomes were numerously present i,ii the blood cm tlie .I2t]i 
day after the first infection. 

This animal was treated in the -same way as No. 2 save i:hai. ilie 
dose given was half that per kilog. body wiuglit. 

'^riiere was a, rise of temperature and some general dislni‘ba,iH,‘(:*. 
Mi,ee were inocn].a4ed and blood preparations (.ixanvimal as in 
.the case of Ox 2. 

. In tliick X)reparation8 made 2, 3 and G ]:iours afte,r t,rea,tment 
tliere were observed la.rge numbers of well defined rounded try- 
|:)anosome forms, some of wliich liad no flagellum and otlnu’s 
bad one or two. 

By the 19th liour tliese bodies wei‘e smintily present, Imt; iJu^y 
were found 28 hours ..after and a-lsonn th.e '2nd and '3rd days. ' ’.No 
tryiiaiiosomes could be discovered. 

No trypanosomes were found in tlie inoculated mic'e, nor were 
rounded forms observed altliough they were |)reseiit in tlie lilood 
used for inoculation , 

Numerous tTyxiaiiosomes were found in tlie lilood, of a mouse 
..inoculated from the ox 9 .weeks after .'treatinent,. and .dead, cmvtlie' 
,9th, 'day., ''There' was -Therefore a' relapB'e.' 

■ ■ [Treat-ment with Try pa B ('Ehdivh), Trypaflavin Is a, 
light crystalline c in ;ua bar-red powder that is fai-iiy sohihle in 
salt solution. 

In hanging-drop ])reparations containing one drop each of ()“4 
per cent, trypaflavin^ solution in G‘9 ]>er (ient. salt solution, 
prepared an hour previously, aiul of mouse blood ('ouiuining large 
numbers of nagaiui trypanosomes, the parasite' exliihitod at the 
end of ten minutes only sluggish movemeuis and rosdte (dunqhs 
were formed. After .15-20 the trypanosomes \voiv juaudicmily 
inotionless and after 30 minutes quite motionloBs. 
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Os 10. — Before infection neither trypanosomes nor cnltiire 
flagellates could be discovered in the blood. 

The animal was infected with the heart blood of a mouse in 
which trypanosomes were numerous. 

From the 4th-7th day after infection rounded flagellate and 
non-flagellate forms were discovered in thick preparations. From 
this day on up to the time of treatment trypanosomes were present 
in the blood. No culture flagellates were found in cultures made 
on the 8th day after infection, nor were nagaiia trypanosomes 
discoverable in the tubes two days later. In order to test whether 
the milk contained trypanosomes two mice were inoculated with 
1*5 cc. of centrifuge deposit but both remained healthy. 

The dose of trypaflavin used was 0*01 g*. per kilog. body-weight. 
A 0‘4 per cent, solution was made by simply shaking the 
puM-der up with salt solution warmed to 40^ C. 

The solntion was injected into the jugular veins, but owing 
to the restlessness of the animal a j)ortion escaped into the suh- 
cutaneous tissue and a portion was lost. The animal probably 
received only about 3*6 g. of the trypaflavin. 

Immediately after the injection an egg-like swelling about 
10 (‘entimetres long formed at the seat of operation. 

There was no rise of temperature, hut from time to time there 
were rigors. 

On the following day there Avas on the right side a hard painful 
cord, principally in the connective tissue but also involving the 
jugular vein, about 20 eentiinetres broad and 8-10 thick. At the 
seat of injection on the left side there was a su’elliiig about tlie 
size of a. man’s fist. The swelling extended until on the lOtli, day 
iifter injection the inferior border of tlie nec'k was quite rounded 
and the tradiea surrounded, xlt its lower end the swelling was 
sa.(vk-like. Tlie head was held low and extended OAving to the 
weiglit aiKl immobility of the ne(d<. 

The animal Avas handed over to the clinique for treatment, and 
the application of a cantharides ointment caused a decrease in 
the size of the swelling by the 4th day. Subsequently there was 
only a little thickening of the tissues remaming*. 

Mice inoculated 3 and 9 days after treatment remained healthy. 
Of the tAvo inoculated 6 hours after treatment one remained 
healthy and the other became infected and died on the 11th day. 

' In '-smear preparations made 2 hours; after treatment there AA^ere 
numerous collections, of 'hlii^ .granules, .Avliicli sometimes showed 
red-stained granules' amiong them, ■■ and also' the remains cf try- 
panosomes in the , form .of collections of hlue-stained granules 
arranged, in anew and containing an obvious nucleus and centro- 
some.' No iiitacfl tI 7 panosomes;^^clc fouii^^ 

' In a thick' preparation .'xnade '31; hours ■ after treatment .there 
Avere found .three ■ solid-looking- rounded forms ■ in, , ;a ., -clump,, 
having a darkly": stained 'protoplasmic, body, a, large .and nr-' sm.all 
red-stained 'nxicleiis,', and a ■'single -.flagellum.' 'On'-the second 'day 
■■;:after' treatment a, vacuolated -body '-of an oval- shape AA^ith a large 
red-stained nxicletis was foxmd. Non-flagellated forms AA^'ere found 
,20, ''.days''',, after '.txeatmeh .'and .’'hiflagellate forms Avere 

'found' after ';','4'' weeks. ' ' ■ 
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Try]:)aiiosoiiies were subsequently proved to be present in t^lie 
blood by expt>i‘imeiital inoculation of mice. 

Culture flag‘elb;ites were proved to- be present in tlie blood,, of 
this animal in tbe summer of 1910 and also 1911, but tiiey dis- 
appeared during' the wdnter. 

infectimi EieperimeiiU with Oxen 8 anti G. — Tbe experiments 
carried out wdtli these two animals deserve specie! mention on 
account of the peculiar results obtained. 

Ox o liad been previously infected sii(‘(n\ssfiiHy 'vitli nagana 
three times and Ox G once. The animals reco^an’ed s],)()iita.ii,emis,l\n 

Ox 3 was inoculated \¥it,h nagana, from a, mouse, but ilw inocu- 
lation failed as shown hy iiio<;nlation of a, mouse, idle inocula- 
tion was repeated a fortnight later witli similar results, ljut 9 
(lays after the second inoculation the author (lis(.'OV0red in tlric'k 
preparations oval bodies which in many iiistanees were pro- 
vided witli two flagella and wbicb imssibly stood in some rehition- 
sliip to trypanosonievS. 

Thinking that tlie negative results of the nagaiui in()(riila lions 
were due to the low’- virulence of the strain used, tlie author again 
inoculated the animal wdtli blood both siihcutaneously and intra- 
venously from Ox 10 which had large numbers of pajaisites in 
its blood at the moment. 

Bix days latex* round tlagellated bodievS were found in tliiclv 
preparations, but neither culture fiag'ellates noi* try];:Ki.iu,)S()iDes 
could be demonstrated in the hlood either. by i,:!i(,,)t,*.'u,].i’it,i,on, or l,>y 
culture. The animal wars finally inoculated i,i,itriip(u:‘it.x)nnari,y o,:a 
.two occasions with 50 cc. of blood from 0,x 4, tlu'xre. l)ei,:ng la.:rg(‘ 
numhers of trypanosomes in the hlood at the time. 

Again the animal did not react, but froin t,li,e 2nd to, "tin^ Oi’.li 
and again on from the lOth day flagella'ted and iion-fl age Hated 
bodies were found in thick preparations. 

Ciiltui'e tiypanosomes had . been found i,3.i tiie blood of . ().x 0 
during the summer of 1910 and this animal was used to ti^st its 
susceptibility to the trypanosomes found in the blood of Gernraii 
cattle by Behx. It was accordingly .inoculated iTitravenously 
with 75 cc, of defibrinated filtered blood diluted with salt solu- 
tion, the blood being* taken from Calf 11 . 

The blood was examined for four weeks, but neitlier (Uilture 
tryp,ano8oines nor blood trypano.S(.)mes (x>uld, be ' deinonstrated 
bj' any method. 

'.'EepeatecI attempts^ .similar to those made in, the case (sf Ox' 2, 
to 'infect Ox 6 with nagana failed,, hut on tlie 3r(l day aft<u* iJu' 
fixrst ' attempt , and from the lst-6th, ' days,, and again on the lOtli 
.day', numerous' , flagellated’ roxxnd forms'', were, found, in thick 
p'reparations; , 

'Experiments To infect 'mice ' and'.'hedgehogB 'Witli the .rounded,' 
bodies failed,', but it is- worthy, ■of .notice' that ..subsequently culture' 
flagellates 'were' ''again ■demons'trable in tbe, blood of Ox; 6 'by culti- 
'vation. 

', .T,l:ie, author' believes' that the failures to in-fect, these ' two animals' 

■ wure due ' to immunity; acquired '' by" ' the ■ previous ' inoculations . 
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Experiments showed that the serum of these onimals conferred 
no appreciable immunity on white mice. 

The author gives a brief survey of the literature regarding* the 
rounded forms and then gives details of those observed by him. 
They varied from 6-10 microns in length and 4-6 in breadth. 
The cytoplasm showed numerous vacuoles and stained pale blue. 
The nucleus varied greatly in size, the largest being about 4 
microns. The protoplasm contained in many instances numerous 
small chromatin granules, which were frequently surrounded hy 
a clear zone. The blepharoplast was recognisable in many cases 
only by its dark carmine tint. 

In the forms sliowiiig two fl.agella both of these came off 
from one side of the body, and very frequently one of them 
occupied a position around the edge of the body. This was also 
observed in the uniflagellate bodies. Specimens were observed 
with four flagella. The bodies Avere observed in the blood both 
in cases in Avhich treatment had been resorted to and in cases in 
Avhicli no treatment had been applied. 

The author is of the opinion that the roimded forms are fully- 
grown or dividing trypanosomes Avhich owing to unsuitable con- 
ditions have undergone regressive morphological and functional 
changes. 

It is w^orthy of note that the rounded forms were never observed 
by the autlior in tlrin blood smears, but only in thick y)repara- 
tions. 


Conclusions, 

I . Chemo-tlierax)eutic treatment of experimeutal trypanoso- 
miasis in cattle iiifeded with, the Ferox '' strain of nagana. — 

1. Arsenophenylglyciii in combination with tartar emetic is 
dangerous owing to the large dose required to ensure a cure* 
The lesions found in animals dying as a result of the treatment 
are oedema of the lungs, blood clots in the small bronchi, and 
haemoiTliages in the organs and tissues. 

2. Salvarsan caused the immediate disai;)pearanee of the para- 
sites from the blood stream in Oxen 2 and 4. There Avas no 
evidence of intoxication or local reaction in these animals. In 
Ox 2. there'.Avas a, very rapid 'rise of temperature Avliich sank 
Avithin 2 days' to norinal. ’ ' 

Nagana trypanosomes were not found ■■subsequently in the 'blood 
,of Ox 2, Avhicli' received -salvarsan in a dose of O’Ol g. .per- kilog. 
body-weight. ■ There,, Avas a i^dapse in the case of 0,x 4, Avhich 
recjeived only half this dose of’ the '-drug. 

3. Trypafiavin B is of little value owing to the severe loc;al 
inflammation caused "by the injection... ' 

; II. Inoculation of -Ox 4' with culture flagellates failed ^eiitirely, 
neither blood .'trypanosomes nor' ciiltiire-' flagellates 'making their 
.appearance*,', ,■, 

' "III . ' Inoculation of Ox 6 ■with-' blood:' of ■ 'a, calf Tn -' Avhich , neither , 
bluoAi'-.' -trypariosomes,' nor culture :■'■. flagellates ■■ co.uM, -'be,,de3non- ,, 
-strat'ed',,"','-but' Avhitdu'.had.' been'' proved .'infective; ■ by,';'' inoculation, 

'failed.,.,', ' ', ' '■': ■'■'■'.■.■ 
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IV. (Jxeii 3 and 0, whicli Lad spontaneoiiRly recoTered from 
infection with. luigama (Eerox strain), failed to react to tlie same 
strain, wlien inoculated witli mouse or ox blood, and tlieir 
iininunity was tliereby increased. 

V. Tlie rounded bodies found in tbick preparations of the blood 
of all tlie animals, treated and untreated, sliould be (X)nsidei*ed as 
eitlier adult foriiis or dividing* trypanosomes wliicli, liax'e iiiider- 
gone regressive clianges of inorpliology and fuiK'tion owing to 
unsuitable conditions. Try|ianosoines could not l)e clenionstrated 
either in mice or Iiedgeliogs inoculated witli ox lilood containing 
these parasites or in brotli (uiltures. 

(11) W,a,,:l.kkii (E. L.). Tlie Schizogony of Trypanosoma emuisi in 
the Spleen of the Vertebrate J/. c/’ Science, 

Sec. B. l^PMUppine JL of 2^r(yp, Medd\ 1912. Feb. VoL 7. 
No, L pp. 53-92. 

Mention is first iruule" of tlur des(u.*iptions given by SAirs-LN- 
Mooue and Beeixe (1907) of developmental stages of the 
1\ yarnbiense in the lungs of infected rats. According to tliese 
authors peculia.r bodies a, re formed at oi* near tlie iinixiinirm, 
multiplication of the parasites in tlie (ciruiilating lilood. lliey 
describe in the process of their formution the developinenii of a 
stainable band connecjting the nucleus \vitli tlie ('entrosome, which 
subsequently disappears, llhis is followed by the exti’usion of the 
nucleus, tlie rest of the trypanosome disintegrating. ll,ie ova.1 
bodies formed by tlie nudeus and a small amount of pr()t<ipliism 
are stored in the spleen and bone marrow and wtc termed latent 
bodies/'’ These latent bodies are believed by iilie autbors to be 
specially resistant forms of tlie parasite whicli give rise to new 
generations. work of Chagas (1909) is' next riif erred ten 

This autlior publislied an acemunt of a. new trypanosome of irian 
in Brazil whicli is trauvsmitted by a biting bug. ((Jonferhanius 
7neyistus). ■ This paras'iteis named tlie ScMzotrypanum cruzl. 

It is said by the author that tliis tryxianosome does not multiply 
by simple division, in the peripheral blood, but undergoes a, 
prt)(3ess of sediizogony in the cajiillaries of the lung. 

This reproductive process takes xilace at the times when the 
jiarasite becomes numerous in the blood. The trypjinosoim* slieds 
its iindulating iiu^mlnune and flagellum, bends iqion its(‘1f, and 
becomes fused into a rounded or oval body. In some of Ihc 
'parasites' the centrosome'is'shed Avitlrtlie fiagellum, and in others 
it is retained in the body.’ , By’.d'Bisioir of ibc mnimis of IIh* 
fi'rst form' 'and of tlie jiucieus'ixiid' (^entiusoiiie of tin^ siH'omI, luul 
by '.cliffiere'ntiation . of : the qHutoplasni, there are diwelojEnl from 
these .'bodies schizocystB .containing 8 .small club-s'haxied merozt,]* ites. 
Tbese escape and, penetrating red blood (^orpusiies, develop into 
trypanosomes, 'which; make" their" escape "''from the corpuscles when 
mature. The merozoites which have no centrosome develop into 
female parasites, ' havingya: -sinall' ''centrosonie derived from the 
nucleuB, aBd.'''a''.bro'adibodyccontain.i^^^^^ a round nmdeus. Those', 
possessing' 'a/centrosome". develop .'into male trypanosomes having a 
large centrosome', an edongated.; nucleus, and a slender body. 
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111 1910 IIahtmann found in a section of lung of a guinea-pig 
infected ivitli tlxis parasite greatly hypertrophied endothelial 
cells containing large numbers of more or less pyriform bodies 
with two nuclei, xiccording to Hartmann, similar intracellular 
stages were subsequently found by Chagas in the heart muscle 
and brain of a man dead of tlie disease. He believes that the 
intracellular stage represents real schizogony^ while the extracel- 
lular stage with sexual differentiation is to be considered a 
gametogony. 

Carini (1911) has described a similar schizogony of 7h lepto- 
dactyli in endothelial cells from the heart blood of an infectecl 
animal. 

Pantham (1911), working with T, gamhieme and T. rhode- 
siense, has confirmed the observations of Salvin-Moore and Breinl 
regarding the presence of the rounded bodies in the lungs, but 
disagrees as to their method of development. According to 
Fantham, from observations made on circulating blood under the 
microscope, the anterior end of the trypanosome disintegrates, 
the centrosome migrates to near the nucleus, and the posterior end 
of the trypanosome with the remnant of the flagellum is cast off, 
the remainder forming the latent body. He wuis also able to 
observe the change of tlie latent bodies into trypanosomes by 
mixing infected spleen pulp with fresh blood of an uninfected 
rat, and observing” it under tlie microscope. He claims also to 
have transmitted the disease by the inoc illation of spleen l>iilp 
containing latent bodies, hut no motile trypanosomes. 

Laveran (1911) concludes that the rounded bodies are involu- 
tion forms. 

Bitch AKAK (1911) has observed similar bodies to those already 
described in the organs of the gerbil infected with the 7\ Imujei 
(pecinidi)^ but liis explanation of their development is different. 
The trypanosome bends u])on itself and becomes fused, the 
flagellum remaining attacbed for a time. Buchanan found in 
smears from the spleen all stages from the ring-formed parasites 
to the fairly mature tryx)anosoines in the red. corpuscles. 

In the developinent of the T. evansi in the guinea-i)ig there 
occur round non-flagellated forms in the spleen and marrow 
wliieh correspond to the latent bodies described by the other 
authors, but they are developmental rather than latent, in that 
they undergo a process of scliizogony comparable to that oceiirriiig 
m ihe Beliizotrypamim 

' The , author Tias. studied"''' two strains ■ "of the 'trypanosomes, ■ one 
from a "horse and tlie other from ;a carabao. The, strains have 
been carried ' on ' in guinea-pigs-, -and the developnient described 
is based ' on the examination ''.of; the blood .and organs of .that 
animal. , 

' The' blood taken fi't)m,:''th'e ear''Eems,;and .the, inter^^^^ organs.of 
guinea-pigs killed' at /different periods -of Infection,; liav'e; ,:'.been 
/studied .fresh,", in ' dried smears,; in' 'smears .fixed wet, ..and ' iii' 
paraffin sections. These preparations have been stained with 
'Giemsa'Is'..''stniiiv'' a,queous'' 'al'.uni'/lia'e'matoxylin", , Mallory's' .';fe.rri'c 
chloride luiematoxylin, and Seidelin's iron haematoxylin. Air- 
dried smears of both the blood and organs, stained for 12-24 hours 
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witli Ciieiiisa’.s stain .have given the best results. Sections liave 
l)eeii nsefnl in determining Ilje relation et the stages of tin' 
tr,y|;)aii(jsoi'ue to tlie tissues. 

'J\ eoajisi^ wlien inocmlated subcutaneously into guinearpigs, 
lias an incnliation pei*iod of 5-10 da.ys. Tlie disease runs a more 
or less cln*oni(‘. canirse of one to several inontlis dnratioii. l^he 
(a)iirse of the disease is innrkeil by alternating ])]iases of iii(n*ease 
and dec'rease of parasites in the peripheral blood. 

It has been found that large numbers of rounded liiiivnvleate 
bodies a])pear in certain organs at or inarr tin' inaxiinuni iina'case 
of tlie parasites in tlie blood. Few or no ronrid bodies could be 
foiiiid (hiring tlie periods wlien the parasites wivre scainty in, or 
absent froin tlie blood. 

The situation of developnient of tliese round forms of the 
evansi does not eorrespond with that of tlie latent bodies of 
and T. rhodesiem nor with that of the sehjKonts of 
tlie Schdzotryp{i7mm cruzi. The latter are deserilied as ocanirring 
ill tlie capillaries of the lungs, but in the case of tlie 72 evand 
the round forms develop jirincipally in the spleen, and to a less 
extent in the bone marrow. Sections show that tliey are developed 
extxacelliilarly in tlie small capillaries. 

Tlie antlior’s view with regard to the fcirniation of tln^. rounded 
bodies di:ft'ei\s from those expressed by the other authors ■men- 
tioned. The parasite bends round until its ends meet and tlien 
fuses into a^ rounded body, or into a ring wliich siilisetjTieTitly 
becomes solid. The flagellum remains attai^hed around oiH* sidi' 
of tlie parasite for a time, but disappears vc'ry soon. 

The bodies measure 2-5 niimams in (liaineter and have* a liody, 
wli:i,c.d.i stains pal.e blue with, Gieinsa, .containing a (tcm.tral. or ecc'en- 
trically placmd nnednus and a centrosome whicli is ofi;en on the 
opposite side of the body to the nucleus, ^riie nucleus and cen- 
trosoine stain red 'with. Giemsa. The autlior lias :n(,)t hei^n ahh:^ 
to distinguish tlie type without a’ centrosome, a,s desi.vri.hed by 
Chagas, 

In the spleen of guinea-pigs killed wlien the blood is swiirining 
witli trypanosomes a further developnient of tliese bodies is 
evident. The round binucleated body increavses in size, and botli 
nucleus and centrosome undergo a process of division, '^rhe i'lrlly 
developed ' scliizonts measure' 10-15 'niicroiiB in di.anieter, .The 
niimher of . nuclei , and 'ce]i,trosomes varied from 4-16. Some of 
the large pa;,rasl:hxs shiiw tivideiuie of fi,ssion- of ..tlie protoplasm, and 
others; /.'coniplete . , .differentiatip.Tx . of merozoites, .wliich,. apiiear'' 
to be suriTiuiided by. a'thin'eyst wall. ' '■ , ^ .■ 

Tlie nierozoites are arranged like the segments of an o'rangi* with 
a, slight „s,piral twist.' ,They .are elongated,' sic-khssbaped iM)di(\s, 
6-10,' microns long and.',l-l'5 wide. , They have a (urntral iimdeus 
and ..■a''.<nmtax:is'oine near one', 'end, hut no 'flagellum or undulating 
,me','nibr,an'e. ,, ''Forms, corresponding to' tlie' intraeorpusniilar stages 
o£;'Gliagas and' Bindianan/ are- O'bserved, 'hut .tluy author .has not 
been ,ableto con vixice, lnin.s.elf ' that .the .parasites are really .within " 
the eo,rpuscl'es.', 

„ In; the v^'aiithor’s wiew ' .the ■ ■m.erojaGites" develop' directly „■ " into 
trypaao'^pmes, 
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No sexual processes liaA^e been observed preceding or during tlie 
formation of tlie round bodies, nor during tlie development of 
tlie nuilti-nuclear cysts. Sexual reproduction sliould, according 
to tlie accepted tlieory, take place in the body of the invertebrate 
host. The inerozoites sliow no diniorphisni, nor has the author 
observed any sexual differentiation in the mature trypanosomes; 
lie therefore designates the rexirodiictive process a schizogony. 

The author is of the opinion that the genus Schizotrypanuro. 
may have to be abandoned. The schizogony described by Hart- 
mann and Carini is probably phagocytosis of young schizonts by 
eiidotlielial macrophagi. The absence of simple division in the 
pe^ripheral blood would appear to be distinctive of the S. cnizi; 
but in view of the fact that this parasite appears to multiply by 
simple division in tlie gut of tlie invertebrate host and in cultures 
on Novy and MacNeaFs medinni, a suspicion is raised as to the 
accuracy of the observation. 

Possibly some of the young schizonts persist through the latent 
period oiid undergo scliizogony at the heginning of the relapse. 

Conclusions. 

111 the developmental cycle of Trypanosoma evansi a schizogony takes 
place in the spleen of the vertebrate host. 

The oliservations of Salvin-Moore and Breinl, Fantham, and Buchanan 
that forms shnilar to the young schizonts of trypanosoma evansi occur 
in the internal organs of animals infected with Trypanosoma gwmhlmse^ 
1\ rhmdesiense^ and T. hrucei make it probable that scliizogony is 
rejiroductive pi’ocess common to tlie trypanosomata. 

The wilidity of S(di/c:otry 2 Kmum Chagas as a genus distinct from Try- 
panosonid' Gruhy appears to he doubtful. 

“ Further investiga,tion is nec^essary to determine the significance of this 
scliizogony in the liie-cy<l 0 of the trypanosomata and its relation, if any, 
to latency in try|)anosomiasis and to relapses after chemotherapeutic 
treatment,'” 

(12) Mason (E\ Eugene). Equine Trypanosomiasis in Egypt.— 
JL Comp. Path, and Therap. 1912, June. Vol. 25. No. 2. 
pp. 93-109, , 

Having heard it said by the Bedouins that horses after being 
bitten by flies sometimes developed a disease which presented 
symptoms identical with those observed in camels affected with 
el dehab, and which was invariably fatal within a few months, 
the author kept a watch for such cases. The first case encoun- 
tered was in an Arab liorse, the property of the Khedivial Agri- 
, cultural Society,,, which, was'.. 'admitted into the Cairo Infirmary. 
Trypanosomes were easily discoverable in the peripheral blood;, 
and there was also agghitination;.of the. red corpuscles, .described 
by' CjA,iGER.'as, o.ccnrring in, the blood of horses suffering 'from 
surra:. 

The aiiimad,,, 'whi(di, appeared' to'.’be.. in good health' at the time 
of p.,urchase, hegain. to lose. -'flesh 'and' do. ..show an irregular tem- 
perature some 'fifteen days -later, It was stated that - repeated 
blo.od, examinations- 'had ■been negative, '',a,nd., that, it",, :hacl' Teen 
treated ■■ with , quinine'-,,, for'; piroplasmo.vsis. , ■ At the": time of ■ adm-is- 
-sion' .to , ' the "Infirmary,': the' .' an.,im.al '■ was very e.maciated ■ a'hd', ..weak,' 
the '..respiration - was,-' rapid,, flic eonjtnietxva- yellow an:d,ecchyinosed: 
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and there was oedema of tlie cliest aud li:m1)s. Trypanosomes 
were f()iiiul In the i)l() 0 (l on t])e following* day. 

Treatmeut \\as (‘oninieiu'ed on ihe next day. Two doses of 
a foxy 1. foll.ow'ed by orp)iment and. sodiiiin arsenate were given, 
tlie drugs being used in rotation on alternate days, leaving one 
day’s iiitervaL T'lie temperature fell to normal with, tlie first 
dose of atoxyl. Treatment was (‘ontinued for aliont three weeks, 
wlieii syiuptoius of arsenii* x>oisoning were observed. In view of 
tlie fact that on analysis tlie orpiment tlmt was used was found 
to be ti mixture of tlie red and yellow varieties, treatment was 
disc()iitinued till fresh sanijdes of true yellow orpiment (muld 
be obtained from, l^iirope. l.Tie animal improved for about five 
weeks and sho^\'ed. no rise of temperature. Wlieii tlie tempera- 
ture rose try|)anosoiues (*oixld not be detected in tlie blood, l)ut 
there was marked a.gglntination of tlie red coriniscles. 

The treatment was recommenced five weeks later a.n(l was con- 
tinued for a month. Arsacetin, orpiment, and sodium arsenate 
were used in rotation at intervals of one day. The dose of 
arsa(*etiii was from 2‘5-3’0 graiames, tliat of orpiment 6*()-TM) 
graimnes save in the case of tlie last two administrations when 
tlie doses were 9*0 and 10‘0 grammes, the latter being given in 
two doses; the dose of sodium arsenate was from 2M}-4d) gramines. 
After tliis treatinent the animal wars in excellent condition, and 
\vas discharged for duty. 

At tlie time (if writing (6 weeks later) the animal was still 
apiiarently perfectly well. 

It .is of interest to note the following points: It is not c'ertain 
tliat .the aninuil was infecded in Egypt, as it liad been re<ur.ntly 
iinXiorted fi‘oni Syria, and probably came over with a. number of 
(Uiinels. 

■Before .treatment was (uimnienced and at a time wlien tlie para- 
sites were not niunerous, citrated blood fi’oin tli(‘ jiigular was 
used, for the inoculation of a number of anmials. 

Four wliite rats were inocuilated sulKuitaneously witli citi’ate 
mixture corresponding to 1 cc. of blood. These rats died witli 
tlieir blood swarming wuith trypanosomes, in from 22-38 da.ys. 

On tlie same day an English gelding wns inoculated snlicu- 
taneously w’itli 10 cc. of the same mixture (equal parts of blood 
and citrate). 

On the twelfth, day there was an. elevation of temperature, but 
tlie blood was. n,ot examined. , 

Th e,. .foil owing ' m orning. there ' waS'" a. ..further rise of ., temperature 
' and ' there hwm.s iB.ark'ed agglutination of the .red cells, " but : no 
tiypanxisomes ; weM 

" , , Omtlie fourteenth , day trypanosomes appeared .in the hlood. 

' ''Aft(U":.this the disease 'advanced rapiidly .and clinical symptoins 
■appeared', 'tlie tw^'enty-seventb. day, ' ' 

. 'fo’llowin'g lesions were "found : , general 

''emaciation.,; gastro-enteritis, • ^enlargem'ent, of ' the, ' ' spleen .wliicli 
■sho'W^ed': 'numerous liae.morrhagxc 'spotS',,. liver' .enlarged ''.and 'Stiff., 
', lungS'.; oedeinatous, ■ lyinphatie’ ' glands.: oedematousv lieart; hyper* 
.' tro,pliied .on .the left',',sid'e. and:,, dilated :onTl)'e.'Tigl')t,' liae'morrb'ages 
mnderThe ,on^ocar4ini^^ 
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An Egyptian mare was inoculated from tlie nbove Eiiglisli 
gelding on tlie twenty-fifth day of illness when trypanosomes were 
numerous. TrypanosomevS appeared on the eleventli day. 

On tlie forty-first day she was given 8 grammes of tlie new 
sample of orpiment to test its toxicity, and a few days later 15 
grammes. There was no colic or diarrhoea. Death occurred on 
tlie 60th clay. 

The lesions were much the same as in the preceding case. 

A second mare inoculated from the above Egyptian mare died 
on the thirtieth day, trypanosomes having appeared on the ninth 
(lay. Another mare inoculated wnth the same material died on 
the thirty-first day, trypanosomes having been observed on the 
fifth day. 

White rats inoculated from the first Egyptian mare died on the 
fourteenth, nineteenth, and twenty-first clays respectively. 

Other naturally occurring Cases , — 

Case II. Chronic case. Animal had been more or less ill for 
about five months wdien trypanosomes were found. 

A dose of 3 grammes of salvarsan administered intravenously 
caused some improveinent, hut there was a relapse. Two months 
later 4’2 grammes were administered with great improvement in 
condition as a I’esiilt. Temperature had remained normal up to 
date (2 months). 

Case III. Arab horse fifteen years old. Trypanosomes found 
about a fortnight after admission to the Infirmary. Treatment 
l)egiiu four weeks later. Tllie treatment adopted was the same as 
in the first natural case — arsacetin, sodium arsenate,' and 
orpiment. Animal greatly improA^ed in condition at the time of 
Avriting. 

Case IV, Fo trypanosomes discovered, hut marked agglutina- 
tion of the red cGrpnscles. After a fortnighths illness the animal 
WBS given ■ a . little less than 3. grammes of salvaiAsan. . The full 
dose was prejiared, but the injection had to be (liseontinned owing 
to the appearance of urgent respiratory symptoms. 

There was a marked temperature reaction on the evening of 
the same day and also on the sixth day after, the latter lasting 
'' till the tenth day. ' ^ " 

On the twelfth day 100 cc. of 1 per cent, try panblue Avere given 
subcutaneously and the animal shortly afterwards returned to 
Avork and has been AAmrldng and in excellent condition ever 
since;' ■ 

Case V. Animal had been ill (fever)' on three occasions before, 
admission to the Infirmary. -Trypanosomes found a month after 
admission. Treatment -asTn Case. l.—EecoA^ery.,, . 

Case VE :Eiiglish thoroughbred; Trypanosomes found.- -'.Case' 
said -to be doing well under treatment. -' 

' The ily, seasons in Egypt ’ occur.- in May -.and .June a'nd''',a'gain' in 
■' September, 

''''",\During these months, the. Tabanus taem^ 'Tabamis 

Mtmniatus abonnd.in'mnrta'in known localitievS'.. ' The.re '.appeam to 
be no doubt that they are xesponsible for the transmission of the 
divsease from camels* to horses, and also that the infection of 

26694 ■ , 0 
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horses takes place occasionally only. No otlier doniestic species 
is known to liarhonr the trypanosonxe. 

The Trypanosome . — 

In Case I., tlie origin of which was doubtful, the shortest 
parasite obserred measured 17*38 p and the longest 23*8 /i. The 
width at tlie widest part w^as about 1*42 /i. Compared witli tlie 
nieasiirenients of trypanosomes naturally ocf'iirT’ing in ('aniels 
tliose found in Case I. w'ere both a, little sliortex* and a little more 
slender. Otlierwise there was a very close reseinbliim'e. In both 
cases the body posteriorly to the nucleus was free from grannies, 
and in some specimens tlie nucleus was prolonged anteriorly 1)Y a 
horn-shaped mass of granules. Tlie undulating nieinliranc' was 
well developed. Tlie cytoplasm extended to the anterior end of 
tlur flagellum. 

In comparison with tlie measurements made of trypainiscnnes 
from cases of undoiihted Egyptian origin tliose found, in Case I. 
were slightly smaller, hnt the author suggests tliat this may have 
been due to the preparation from wdiieh. the measurements were 
made having dried rather more slowly and tlius caused more con- 
tractioii. The fact that in a drawing made under the same 
iiiagnification w'itli the camera, lucida the hlood, corpnsedes ap]iear 
smaller supports this view. 

In pre])arations made from infected \^diite rats tlie ]iarasites 
a])peared to he distinctly larger than in tliose made from i he hlood 
witli wliich tlie rats were inoculated. 

It also a|)peared iliat passage through a series of horses was 
responsihle for an increase in the lengtli of tlie parasite, Imt not 
in tlie width . , 

(.13) Watsoh (A*). Dourine — Its Pathogenicity, and a Practical Test 
of the Efficacy of Drug Treatment, with especial reference to the 
Action of Atoxyl and Arsenophenylglycin. — Report of Veter, 
Director General a.nd lAve Stock Oommuskmer J\ G, Ruther>^ 
forf C,M,G,.pfor' Vear ending March 31, 19 1 L Canada: 
Dept, of Agriculture* Sessional Paper No, 15c— 1912* 
pp, 151-156, 

The paper presents a summary of observations on tlie patho- 
genicity of a strain of donrine in horses, arid tlie results of a 
series, of, infections with the, same strain in which, experiniental 
treatinent was a,pplied, 

'. Paihogen/iefy, — TIie"autlior has emleavoured to follow' a plan 
which he believes to, be tbe proper procedure in the study of any 
animal trypanosomiasis., 'He is. of 'the opinion that the .disease 
and its.('niusaIir’ypanosoBxe should be investigated in tlie follow'ing 
manner,. , .In' the, first" place',' cases of 'Xiatiiral. infection sho'uld.be' 
examined, this .being follow^ecl'.by '.an mvestigation of. the. disease 
set up experimentally ' in. the: natural, host, and then the exper,i- 
rnentar infection of unnatural /, hosts ; the entire 'process being" 
■finally .reversed, : The' /author'' is ''i further , of .the, '/opinion ..that 
'■experimental ■iHfeeti(,)n of unnatural 'hosts is e,arried' to an extreme, 
'a;nd',that.. too high '"a ' value is placed. 'upon,., pure laboratory experi-. 
mentation,' .' 
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Tlarougliout liis experiments a single strain of tlie trypanosome 
was used. Tlie strain was carried on directly from liorse to liorse, 
wdtlioiit any intermediary passage tliroiigli laboratory animals, 
and was not subjected to any environment other than its natural 
host. 

The strain used was originally isolated from a stallion that had 
suffered from the chronic form of the disease for about two years, 
showed all the usual symptoms, and finally died of the disease. 

First generation , — Twelve mares naturally infected. Diagnosis 
was based on clinical symptoms. 

Six of the mares were killed when the disease, which was 
chronic and intermittent in all cases, had been in existence for 
about a year. Three of the animals died of dourine and three 
recovered. In the three animals which recovered the disease 
lasted from twelve to twenty-one months, while the period of 
survival and recovery was from two to three and a half years. 
In the fatal cases the disease lasted from two to three and a 
half years. The trypanosome was first discovered in an animal 
which survived for three and a half years, the discovery being 
made in the seventh and eighth months. The trypanosome wdxich 
was then found was the starting point of the succeeding 
generations. 

Second generation , — A stallion, naturally infected hy one of 
the ahove-nientioned mares. The animal was under ohservation 
for a short time only Before its death, hut there was a history 
of the disease having been in existence for about two years. 

Four experimental infections.— Two foals, one mare, and one 
gelding. 

In the first foal the course of the disease was fairly rapid, the 
animal showing marked elevation of temperature, oedema, 
enlarged glands, paralysis, emaciation; and death took place in 
the fifth month. 

In the second foal and the mare the disease took the following 
course. First stage — periodicity of trypanosomes in the vaginal 
fluids and vulvar oedema, local symptoms only. This was 
followed by a long latent period, which was succeeded by a 
period of plaque formation, and typical ocular and nervous 
symptoms. Towards the end of this period trypanosomes were 
found in each animal in the contents of the local swellings in 
large agglomerations, and in different stages of phagocytosis. 
This throws some light on the immunity acquired hy these 
animals. 

. ' Eecovery was rapid, .and at'the time- of writing had been main- 
tained for, two years.: - 

The -gelding shewed ' enlarged. ' glands after three months,, and' 
intermittent inco-orclmation and paralytic symptoms from the 
sixth to the twelfth month., Eecovery 'ensixed, maintained.- two,: 
and 'three-quarter years. 

.'■■'"Third generation,— Four expevimeutal infections— two fiHievS 
-and'iwo foals.' 

'',', In,"the \fillies the. disease .lasted' -six to eight months, ' and-dhere',' 
was no evidence of nervotis derangement nor disturbance of 
general-' health.'-/: .'.Eecovery./ 

C;-C:26e94 /'v-'-. C 2 
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Ill tlie foals tlie disease was of the severe, interinitteiit, chronic 
type. Foal’ 1— fourteen paroxysnivS of fever eaOi lasting about 
five days, with intermissions of twenty-one days during the first 
yeain Nine paroxysms of six days each at intervals of thirty 
days during the second year. Reinission of symptoms and general 
improvement of liealth during the tliird year; rare brief relapses. 
Foal 2 — 'Slight elevation of temperature for long peiiods, and four 
paroxysms during the first year. Seven, at intervals of about 
forty-four days and lasting eight days, during ihe s(M'Oiid year. 
Botli foals sliewed tlie usual typi(*al syinpioins. 

Fovrf/i [feneration . — One experimenial infec'tion of a foal, tln^ 
course of ilie disease being similar to ihe jirc'ceding. Ihn'ovcu’y 
indiinted in the third year. 

Fifth fjeneration.—One ex]>erimental infection of a foal . 

Disease severe throughout. Death in the eighteentli inontli. 

Si, dll (feneration. — One experimental infection of a foal. 

Disease severe at tlie commencement after a. short period of inculca- 
tion. Subsequently remissions and intermissions and a period of 
recovery. Trypanosomes not seen after the third inonth. 
Eeeovei'y probalile. 

Seventh [jeneration. — One foal. Disease severe and acute. 
Deatli on the forty-first day. 

Eiffhth ff(m(mttwn and ninth fjeiKvation almost exauily repro- 
duced tln^ seven tin 

Tenth //cne/vrt/c/K— Very like preceding, but death dcvlaycd iitl 
tlie 101st day. 

The iilcove observations are in agreement U'ith tlie general 
experiemni that tlie disease is more progressive in t:he sta.llicm tlian 
the mare. 

Tlie virulence of the trypanosome wan iiK*reased by tli(v];)a.ssages., 

Througliout the series the most striking feature was tlie develop- 
ment and intensification, of a characteristic type of fever. TTntil 
the third generation was reached fever was a rare symptom ; in tlie 
tliird and fourth it was associated with, alternating iiaroxysms and 
intermissions ; in tlie fifth and sixth generations it was still xriccre 
constant; and in the last generations it was the oiitstaTuUng 
feature. The trypanosome was more easily found in tlu‘ later 
eases than in the early ones, but it was never found in tlu^ gtvneral, 
circulation., ' Save on, .two .occasions, when tliey were fouml iu 

ear:, lymph '.escaping' from piinctiired , lyinph vessels "in Ihe iail, 
they were only in the fluid conieuts of oedema hms 

swellings and in preiiarations from vaginal mucosa. ■ 

There was' no intensification of Aux'ulenee "for kboratory animals , 
and it was ftnind to to carry on the strain satis- 

factorily in 'theni. ■ 

The inortality was 'aboixt .60 ■■per x*ent. or rather 

7Vcn/:n?cwt.“”HorseS'';:, onl^^ were' used", for 'expermi'eiits ' in '..the' 
'treatment ■■of ..the, disease, for tlie-"'reavSons that 'the." '.strain was ".di'ffi'-' 
cult to .keep niniiing ill labointox^^^ animals and the drugs employed 
'.Fad,; been": proved to be ^ ''more or ■less.; efficient for ' the treatment ,■ of 
other trypanosomiases. 
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Atoxyl. — 1. Tlie driig‘ in comparatively small doses could not 
be tolerated by a stallion in the very advanced stages ot the 
disease^ and was probably contributory to the immediate cause 
of death. 

2. A filly which received three injections during the sixth 
month of the disease rapidly recovered. Two foals were obtained 
from this animal wnthoiit either the offspring or the stallion 
becoming infected. 

3. A gelding shewing marked paralysis received 10 grammes 
in seven doses. There was temporary improvement only. 

4. A young filly in which the course of the disease was marked 
by regnlarl}^ recurring paroxj^snis with intervals of twenty days 
received two full doses of atoxyl on the tenth and thirteenth day 
respectively after an intermission. The next paroxysm was not 
delayed in the least. Parasites, which had been frequently 
observed up to the time of administration of the drugs, were not 
again seen for more than three months. 

Atoxyl, Mercury Bichloride, and Potassium Iodide. — 5. A 
mare shewing paralysis to a marked degree received two courses 
of atoxyl, 18 grammes in all, with injections of bichloride of 
mercury and potassium iodide in the intervals. There -was a 
complete recovery, which at the time of Avriting had lasted for 
two and a half years. 

Atoxyl, Mercury and Arsenic Iodide, and Arsenoplienyl- 
glyciii. — (J. In a young animal a course of atoxyl given during 
the fourth month of the disease was Avithout effect. The second 
course of injections, alternating Avith injections of a solution con- 
taining one X)er cent, arsenic iodide and mercury iodide, during 
the sixth, and seveiitli months AA^as also Avitliout effect ; as AA’as also 
a third course of large doses of atoxyl during the iiintli month. 
A single large dose of arsenox)h.enylglycin A\'as given, at the 
tAvelfth month and rex)eated seven Aveeks later. The disease made 
no further progress and the relapses became more infrequent. 

Arseiioxdienylglycin, Sodium Arsenate. — » 

I . A filly eleven montbs old and in the fifth month of the disease 
received 10 grammes of arsenox.)heijylglyciii, and, after an inteiwal 
of thirty-fiA^e days, 12 grammes. About a moiitli later there Avas 
a febrile X)^riod lasting three days. Arsenious acid and iron 
sulx)liate administered daily for a nionth caused a sliglit iiiiproAu- 
ment. A mixture of arsenox>heiiylglyein 10 grammes, trypan- 
blue 5 grammes, and sodium arsenate 0*5 gramme was then 
given. There was a period of remission followed by relapses and 
death. 

Arseiiox)henylgiycin.— 8 .;, A filly Avit.li severe symptoms; and x>fc?X‘": 
sisteiit fever received 12,gTa,mmes of. the drug on the. eighty-third 
day,' and forty days later, a. .second ■do..se-of 15 grammes,.. The tern-' 
perature curA^e Avas normal after the first dose, hiit fever retimied 
on the thirty-third day after the second. On the fourth day of the 
paroxysm 10 grammes Avere given. Slight eleAution after twelve 
days, folloAved by intermission of tAvo monthvS. . General oedema- 
tous urti,(*.aria,/an,d fever. ■ ■‘Without ■■further' treatment' the' animal " 
apparently"; 'reco.vere.d. 
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9. A foal deTelopiiig' acute infection i^eceived 7 gTaiiimes» Tfio 
symptoms progTessed and a second injection of 9 granimes waa 
given ten days later. Deatli after two days. 

Poisoning" witli Arsenoplienylglycin.' — 10. ^Experiment to ascer- 
tain the largest dose that could he given with safety. 

A heaJ.tliy stallion received a dose of 30 graniines~80 iriilli- 
grtiinnies per .kilograninie body-weiglit. 'No iinmedia,te effecjtvS. 
Dullness and depression tlie following day. On the third d^ay 
si)asrnodic contractio:n of t]'i,e pliaryngeal niiis('les i:ind dif!i.ciilty in 
swallon\ing, associated with tliickening of the lips. In tbii even- 
i:i:ig of tlie same da,y exciteanent, rigors, nervons syinptoins a.iicl 
death. 

Dosa-ge and Administration. — 'The antlior found that tlie 
adniinisti'a.tion of 70-75 inilligraimnes per kilograninie wa,s 
tolerated,, but witli some risk, and tluit 60-65 milligraiimies were 
wel.1 borne. He also found that tlie ma^ximnin dose that ca.n be 
given to a lightnveight animal may be toxic if given in the same 
proportion to a large heavy aiiiiiial. That ivS to sa,y, as the body 
weight increases tlie proportionate dose, slionld .be slightly 
decreased. 

In all cases the drug was given intravenoiivsly witli a vsyplion, ti 
one per cent, solution lieing iivsed. 

liewdirla .- — 

The few experiments cited above do not aOtji’d evidence, from a pram 
8ta'Jidpoi,nt, of. a satisfactory metliod of t,reat;i,ne,rit ; so, me eases ],ia,ve 
recovered under drng iriikience, others without any treatment being givmi 
at a, 11, a.nd tliere are <,.‘.iises i'n wrhicli the progress <,)f the disease lias s<,^a,r(!ely 
abated, or been but slightly xnodiiied, by aaiy of the drugs employed 
except aj\sen<,>phenylglyci,n. A single d(,>se of this pre]>a,ration will ianise 
'Uie rapid disappearance (,)f trypanosomes from tlie tissues hannted 
liy theni foi’ vyeks or months previonsly, oedema jukI locjal symptoms 
will disiippear in unison, yet the characteristic type of fever remirs at 
stilted intervals, and though the parasites are nevm* to be seen, agai,n, 'ihe 
disease may progress to a fatal termination. 

Tile variations in individual resistance and in dilferent degrees of 
virulence are no doubt responsible for ninch of the apparent coritradictiini 
in results. It may be mentioned in passing that in some parts of Africa 
the treatment of sleeping-sickness with arsenoplienylglydn has been 
attended with marked success, while in others it has avS signally failed. 

^PDourine, while not by any means the most fatal of the animal 
trypanosomiases, is one of the most chronic, and apparently the most 
resistant of any of them to the influence of dnig-ti’eatmeiitl® 

(14) Duke (H. L.). The Transmission of Trypammmm :nmimn 
'■ Laveran.— Proc i2o?/. 5hc. 1912* April 10." Ser. B;'' V 
No,* B* 576. pp* 4-9* ■ 

/The trypanosome 'was obtained from vaf Scvmeeenv 'who hart 
found' , it to'', he 'the cause of /a fata! disease in the,'nei,ghbouA 
of the 'Seb'W'e Biver. It was, found to be identical 
both in,, its .morphology, and pathogenicity,' ' 

Corresponds'', very closely 'to ',7’. pevorum . , ' ' ' 

There is /no Hee .^agellum:., visible.' , , Average,' 'length , .about, 
14 'microns! i 

■' Pat/io,<7emhiti/'.“The"original , animal ,'re(xuv''ed''i5:t)nrvajr 
—a goat — was in. perfect' health 'atHie time' of ''wiiting—7 month's. 
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after infection. Erom tliis goat 3 monkeys, 3 wliite rats, 2 pnxj- 
pies, 1 wild j^ig, 1 sheej), and 1 goat were inoculated. Of tliese 
only the slieej) and the goat shewed tryx)anosonies. The sheep 
was still in good health 154 days after inocnlation, tlie x3eriod of 
incubation having been 10 days. The goat shewed trypaiiosoines 
in its blood after 6 days and died on the 64th day as a result of 
the infection. 

5;^ G. palpalis. — The first six atteinx)ts at trans- 
mission failed. Whereas in the first experiment the flies were 
first fed on a goat, in the second they were fed on the sheep 
mentioned above. 

It was found that the flies fed far more readily on the sheep. 

Pour experiments were made and the flies were x^laced on sheex), 
calves, goats, and dogs. One calf which was used in all four of 
the experiments became infected. 

As a result of the dissection of flies used it would appear that the 
develox)ment of the T. namim in the G. palpalis commences in the 
hind gilt and extends forward via the thoracic gut and proven- 
triculus until the proboscis is reached. The salivary glands are 
apparently not invaded by the trypanosome. A. fly with a nega- 
tive proboscis is ]:)resumably non-infective, this conclusion being 
sii|)i>orted by the fact that on three occasions injection of positive 
proventriciili failed to infect a goat. 

It was found that flagellates may be well established in the x>ro- 
boscis l)y the 25th day after feeding. llesultvS also indicated that 
the infection of the proveiitriculus may he merely a temporary 
invavsion, while the flagellates are becoming established in the 
proboscis. 

(15) PiiASBR (A. D.) & Duke (H. L.). An Antelope Trypno-^ 
some. — Mejjorts of the Sleeping Sickness Commission of the 
Royal Society. i912. No. 12, pp. 56“63. With 10 plates. 
Abstract in Proc. Roy. Soc. 1912, April 10. Ser. B. 
Voh 85, No. B. 576, 1-2. 

A goat inoculated with blood obtained from a biishbuek shot on 
the shore of Victoria Nyanza sliownd tryx)an.osomes in its blood 
ten days later. The trypanosome corresx)onded morphologically 
witli then7b w/w/o 

Cattle, goats, sheej), and bushbuck were infected. Monkeys, 
pigs, dogs, cats, guinea-pigs, and white rats x)roved refractory. 
It was shown experimentally that the G, palpaMs was capable of 
transmitting the |:)arasite.: The 'flies became' infected in 27-3Tda,ys, 
and the infection in the fly was limited to the |)roboscis. Flies 
caught in tlie same district were found to be naturally infected 
and caj)able of setting up infection in a goat. Trypanosoma vvcax 
appeared in the goaCs blood a few^ days later. 

■ Com fusions, 

1. This trypanoBome, whieli is of fairly frequent occiirreiice among Lake- 

IWifpatiosomci 

2. The available evidence points to Glossina palpalis as being the carrier 
of this trypanosome.' 

'3 . Glossina palpalk eaiight nir the Pake-sliore are naturally: infected with 
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(16) Eodhain (J.), Pons (C.), van 'den Branden (F.) & 
Bequaert (J.). Les Trypanoses animales an BaS“Kataiiga 
et lenrs Eapports avec les Glossines. [Animal Trypanosomes 
at Bas-Kataiiga and the - .Part played by G-lossina in tlieir 
Transmission .] — BulL Soc. Path Exot. 1912. Jan. Vol. 5. 

' No, 1. pp. 45-50, 

Two types of trypanosomes Avere found : one' of tlie congolense 
and tlie other of the cazalhovi type. 

1. Trypaiwsovies of the Congoleiise y'ype. -tl^iy^paiiosomev^ of 
tills type Avere found in dogs and goats. Tlie disease produced 
ma,y be arviite or elironic. In tlie dog tlie a.(:.nite cases observed 
terminated fatally Avitliin a montli, the (dironic cases shoAving* the 
usual symptoms of trypanosomiasis and sliglit posterior paiulysis. 

In preparations fixed in osmic acid the average length of tlie 
parasite Avas about 1.2*5 microns, the Avidth at the level of the 
nucleus, being 1*5. 

The trypanosome Avas pathogenic for the guinea-pig, death 
taking place ill about three AA^eeks. 

The majority of eases observed in the goat Avere cdironic. The 
trypanosome was about the same size. Tliree guinea-pigs iii- 
ocAilated from tAVO different goats failed to react, as did a young 
indigenous dog. 

(Bossina^^ G\ nwrsitans Avere both present at the 

places Avhere twn of tlie diseased dogs and one of the goats Avere 
found. Tlie otlier animals that Avere found infected had been 
transferred several months xireviously to places Avhere their, nmr-' 
sitam Avas ];):reseut exclusively. Tabanus Avas jireseni; i,n v^nj 
scanty mimbers, Avliile tlie tsetses Avere abundantly prc^sent. 

The aiithors Avere able to obtain eAudence that the Gh niorsitmis'^ 
m capalile of transinitting. trypanosomes of tlie (iongo],eiise gro’up, 
Fli,es Avere fed on animals affected AAnth trypanosoines of botli types 
and.Avhen aftenvards examined Avere found to have immense num- 
bers of trypanosomes in the anterior portion of tlie mid-gut, and 
tlie parasites were swarming in the proboscis. 

The authors made no inoculations Avith material obtained from 
the infected proboscides, but they hope to furnish laboratory proof 
that the infection of the fl.ies is a double one. The proportion of 
flies found to be infected was high — 41 per cent. 

Treatment Ea^perimem.ts,~Su^ injection of a 5 gm. 

dose of;,.arsenophenylglycin- caused ■ a ' disappearan(,'.e of . the try- 
panosomes, , but they' 'reappeared' in the ■' circulation 15 days lata* 
and' the, goat died ' in 36 days.' ...TAAn goats rec^eivetl ' respec,- 
tively'.one and two doses ■ of emetic . intravenously, bnt relapses 
occurred in' both cases ' These animals Avere subsequently treated 
Avith, tryparosan adni'inistered by .the mouth . 

A; complete recovery ''folloAved The; administratM^^^ of 8 and 0 g. 
of the' drug% '.'the, administration'-being' spread over tAvorlays'. ", Tavo 
other' animals .recovered- which , were -'treated' A\dtl'i. emeti.(v'followed 
by trypapsan,".butthe authorsnttribxite the'cmr'es'tO'-'the d 

.Experiment, showed that do'ses-nf.. 'the dye';notn'x(:A^eding':0'‘.5',^g 
per kilog^. Avere Avell tolerated, and it was furtbcr found iluit 
.O^'-OOS :'g.,' of -emetic per .kilog.-,' could be', administered ' for ■ several* 
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consecutive days without, bad results. On the other hand , the 
administration of O’lO g. of emetic to a dog intravenously was 
followed by serious disturbance. 

2.‘ Tryjmnosomes of the Cazalboui This type of try- 

panosome, which is easily recognisable in moist preparations by 
its rapid translatory movement, was found by the authors in the 
blood of a number of different species of antelope, an eland, 
and goats. 

The parasites were present in small numbers only save in the 
case of one animal. Inoculation of goats was positive, but subcii-^ 
taiieous inoculation of guinea-pigs failed. Neither the animals 
ill which the parasites were discovered, nor goats infected from 
them appeared to suffer as a result of the infection. 

The largest trypanosome observed in the blood of an antelope 
measured 31 microus by 2*1, but the average size was 24*4. 

No G, palpalis were found near Lake Kabwe, but G. morsitans 
was abundantly present. The observations were made during the 
dry season. Pangonia bad disappeared, and Tabanidae were very 
rarely found. It is probable that the G, ^norsitans is the trails- 
mittiiig agent. Flies which fed upon a goat infected with the 
T. cazalboui y when afterwards placed on a goat which had 
recovered from the T. cazalboui under treatment with emetic and 
tryparosaii, infected it. 

Experiments with the same flies on guinea-pigs failed. 

Five of the flies were examined after death and infection of the 
proboscis only was found in three of them. Subcutaneous inocu- 
lation of a goat with a jiroboscis determined infection after 13 days 
incubation . Both tryparosaii and emetic have very rapid eifect oil 
tile trypanosome, (‘ausing complete disappearance. 

The authors note that a recovery determined by drug treatment 
does not set up immunity. 

(17) Lavei^an (A.). Experiences d’lmmunite crois^e avec .Trypauor 
soma' brucei^ Tr» hriicei var. Werhitzkih et Tr. rlu>desiemc. 
[Gx’oss-Immunity Experiments with T. hritcei^ T. i/rucei vax*:. 
werbitzkiij and T* 7'hodesiensei\ — -Ball, Soc, Path, Exot, 1912* 
Feb* VoL 5. No. 2* pp. 101-105. 

Two sheep were inoculated with T. bmcei and T, brucei var. 
ivGidritzIdi m After their recovery they were found to 

be immune to the trypanosome with which they had been infected. 
They were then inoculated each with the other trypanosome and 
it was found that the animal primarily inoculated with the 
truce/' ' did not become ’infected with,; the 'hnicei vai% 
werbkzkii^ and that the one . inoculated ' with the latter became 
infected, with the T. brucei, but, that, the infection .was a slight 
one. 

■ "Tt, was' also 'found that, the. serum of the sheep" inoculated, with 
na,gaiia, (Werbitzki) '.was 'active when .mixed with the aceiitrq,somic 
7\ and feebly active with the- T. brucm, Oii,the',other''han.it 

the serum of the sheep inoculated with iiagaiia was found to be 
active in mixture with the acentrosomic trypanosomes and les| 
active with; the iiag^ana parasite. ' 

", '■ Ijow^s , .'.suggestion, 'that ,’4he , T, rhodesieme 'was,:',':simpiy'‘' .the''' 
, T:, ' .tested'. .„by'.';'’. ino'culating , both', '''Sh,feep,';;;'W'itli' 

T, rhodesierm. Both the animals became infected and 
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(18) Daei-Ing (S. T.). The Pathological Anatomy of Natural and 
Experimental Murrina— a Trypanosomal Disease of the Isthmus 
of Panama.—*//, of Bled, licsearch, 1912. eJiiiic. VoL 26. 
Isfo. 2. pp. 219-247. 

Miirriiia, al.so known locally as Derreiiga^dera. and Moi‘iiia. <le 
Carlera,, is a disease of eqiiines in tlie Panania Canal Zone. Tlie 
cause is the T, hippuntin. The antlior gives full (letai.Ls of th,e 
post”in,ortein :{i,n(li,ngs in a, n'iiinl)er of natural, a;nd exi;)eriineiital 
ca.ses in horses, ninles, and ponies, and also the d,etails of tlie lesions 
found in a nninber of monkeys, dogs, racooins, ral)l)i.ts, guinea- 
pigs, mice and ra-ts. Furtlier details are also given regai:*ding tlie 
histology of the lesions. 

Tlie following is an extract of tlie autlior’s suiiiiruiry. 

Murrina is an intoxication resulting. in (*ellular (legeneralioii 
and necrosis. Tlie continuity of the endotheliiiin ■ is injured or 
destroyed and as a consequence effusion, oedema,, a,nd terminal 
eccliyinoses arise. , The toxic agents elicit certain I’eactions in tlie 
liost : namely, lyniphocytosis, aiitodiaeiriagglidination, pliago- 
cytosis': of erythrocytes a,.nd ti'ypanosomes, h.yperplasia of t.he 
spleen, bone marrow, and lyinpb. nodes, and cellular exudations in 
the k'idiiey, liver and elsewhere. . . . 

The degree of splenic, hyperplasia varies,, inversely until tlie size 
of tlie infected animal, being greatest in tlie. smaller rodents, a,nd 
is directly proportional to tlu^ anaemia and. tlie degree of infection. 
The liepatic necroses and the (‘ollections of lymqihoid cells in tlu’i 
liver and kidneys are of specdal interest. There aj.*e two types of 
nemosis : .First, the large, central zone a.reas, in wiiich thi'^ hex>atic 
c?elis liave undergo,ne a. liyaline, granular or tatty cluinge, and i,n 
‘U'liicli tliere is usually no ' leucocytic^ ex,uda.tioii. 'Second, ilie 
smaller areas found in the intermediate, and iieriplieral zones in 
wliicli there is a polymorphonnclear and inoiionuidear leucocytii^ 
.exudation replacing the parenchyma. Each ty]ie of necrosis sug- 
gests a 'different etiological factor. Again, in this infection tliere 
is' a very marked' lyiniihocytosis a'luh iir inaiiy of tlie areas of 
necrosis the cells may be entirely lymphoid in type or prepon- 
deratingly so. This requires further investigation. 

The collection of cells in the liver and similar eolleeiions in tlie 
kidneys are of the polyblast and lymphocyte type, and they can 
be seen in many locations emergiiigv from the arterioles and 
capillaries, having come originally from the splemi, in wbicli 
organ they can he seen on the peripheries of tli(‘ Abilpigbian 
bodies. These cnlls prohahly^ from the lymph nod(\s a,nd 

■l',)one' marrow' as well. - It would appear that tl'ie toxic, agents'' i'U, 
this infection, specifically ■ attract and stimulate the production of 
' cells of' the monomiclear type. 

, The'.cellular,'cGnections' in, the liver 'necroses . are phagocytin'in 
', character, 'a'ud neprese'iit' efforts -to remove: normal .''Cr, degenerate, 
'.'"he'patic, cells/' 

"The,, blood' destruction, 'and.' stimulation of tlie blo'od-forming' 
.organs leads' to hyperplasia of the 'yellow 'hone marrow an,d',,to'''a;'U 
inteievsting: picture in, the' spleen. of the coati', guiiiea-pig', 'in,oiikey, 

' rat 'and, 'mouse.. , ', ;',The spleens of these' animals were fouiid'nornially 
tn''contaiin','a''t'e'W,''mega,karyocy'te.S'';and'''n^^^ red cells; ''Eos'ino- 
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philes were absent. Yet, wlieii tliese animals were infected witli 
y. Mppicwni tlie spleen, particularly that of the coati, took on to 
an intense degree the picture of red bone marrow, in that the 
megakaryocytes were greatly increased in number, and eosiiio- 
pliile myelocytes and polymorphonuclear leucocytes, as well as 
nucleated reel cells, were seen. In this animal it would appear 
that the latent myelopoietic function of the spleen had^ been 
greatly augmented. The interstitial collections of cells in the 
kidneys of the racoon contained here and there some clumps of 
eosinophilic polymorphonuclear leucocytes, but no mega- 
karyocytes. 

Til other mammals it was noted that when megakaryocytes 
normally were not seen in the spleen, the trypanosome infection 
did not provoke their appearance in any other location than in the 
marrow of the long bones. 

In the experimentally produced disease in mules the auto- 
agglutination of erythrocytes frequently appeared before the 
trypaiiosomevS could be demonstrated in the peripheral blood. 

The lesions in this trypaiiosomal disease conform with those of 
other trypanosome infections. 

The lesions encoimtered in horses and mules W'ere constant, 
though such features as oedema, emaciation, and ecchymoses 
varied with the stage of ttie disease. The gross lesions cliarac-- 
teristic of the disease in equines are petecliiae of the pleura, iieri- 
eardium, nasal and conjunctival mucosae, peritoneum, renal 
cortex, and capsule of the spleen. There are liaeinorrhages of 
larger size in the endocardium, epicardiiim, and renal lymph 
nodes, Einaciatioii and anaemia are usxially consta:nt, thoiigli in 
the fulminating type of the disease the former may not be present. 
Eflixsioiis or localised areas of oedema of the sheath, or hock, and 
particailarl}' a longitudinal strip of the low'er belly w^all are seen. 
There is slight splenic enlargement and myeloid hyperx)lasia of the 
yellow marrow^' 

111 smaller animals haemorrhages are not neaiiy so common ; in 
fact, they are generally absent. Splenic enlargenient becomes 
more noticeable and coiivstant in the smaller animals. There wus 
acute iridocyclitis in the dog, racoon, and monkey. Babbits 
always presented dermatitis of the ears, and muzzle, and a 
marginal blepharitis. Ulceration of the scrotum wais occasionally 
seen in guinea-pigs. 

Histologically the lesions are distinctive. Nephritis w^as noted 
in horses and mules, but wars different in type from that seen in 
the racoons mid monkeys. The cellular changes in the liver of 
the guinea-pig are constant for that animal. 

The features of the lesions in horses and mules are the aggTu- 
tiiration of the red blood cells umd , their ' phagocytosis by endo- 
thelium and large mononuclear; phagocytes in the Tiver, lymph 
nodes, ;, and sjilenic sinuses and hepatic , necroses; of ' two , types, 
liyaline ■ and"' inflammatory. ""Acute Iglomerulitis ancl acute, 
haemorrhagic nephritis are very constant, as are the various 
petechiae and ecchymoses in wliich there may be polymorpho- 
nuclear or mononuclear leucocytic exudation. In the spleen the 
.ehiei',: change. 'noted, is the'' very- large' ^ amount ' of '/haemosiderin 
brought thither by large moiionuclear jihagocytes. 
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Tliese' eliaiiges occur witli great rapidity in tlie siiiall rodents 
and ill tliese aniiuals a great many trypa^iiosoiues are produced in 
propoitioii to tlie size of tiie animal in so sliort a time tliat tliey 
are rapidly overwlielnied. Trypanosomes are never as iitiinerons 
in eqnines as in i-lie small animals. Tliougli eqniiies are ultimately 
killed by tlie infection tlie lesions iiresented are, excepting tlie 
a:Ssociated anaemia, very acute. 

The liistological clianges in tlie smaller animals lu’e generally 
more extensive, ivlien similar in type, tliaii tliose oi'cnrriiig in 
eqnines. The spleens sliow liypeiqila.sia of all tlie lymphoid 
elements, some celluhi.r necrosis and pliagtx'ytosis of pigment a,nd 
of tryiJaiiosomes. In tlie kidneys of the smaller animals 
eccJ'j.ymoses are micommon, and tlie glomeruli Jiir? not iiivolved. 
Ill monkeys and the I'ucoon tliere is a very striJdng' acute inter- 
stitial nepliritis. Tlie skin lesions and tliose of tlie ii'is show 
microscopic changes of the type characteristic of trypanosomiasis. 

(19) IloiTDSKy (D.). Sur rimmuniy crois^e entre le IVypamKsorna 
lew'isi et le Tr, duitoni [Cn*oss~Imnmmty ' between 

T. ' hwm and T, dutf 0111,1— Compt liencL Soc, BwL. 1912. 
April 26, VoL72. No. 14. pp. 609-611. 

Although, there are no distinct morphological diSeremws 
between the TrypanoHonia lewis I and the 7k duttoiii it is generally 
agreed ^ that the two , are distinct . species, the '7k lewisi being 
peculiar to the rat and tlie 7k duttoni to the mouse. 

I^lie author lias shown that each iiarasite can lie acclimatised in 
tlie otlier liost and this led him. to. investiga.te the question of 
cross immunity, or in other words wh.eth.er a, rai'* re(:*ove,r(M'1 from 
infeidioii witli tlie 7k lewlsi and l>yperiminuoised againsi- tliat 
paras'ite would resist infection witli. th.e 7k d/uttond, and vice. versa. 

, ■ Two experime'iits -were ■made, a^nd the res'iilts i.n(li(,:a, ted .tliat an 
animal t hat was immune to th e 7k le w is i wu vS a lso iniiiiTin e to tln^ 
7k duttoiil and vice versa. The immunity does not appear to lie 
■e^iitirely jihagoiiytory, altliongh tliere .is' a..eti've ph.agO(.'*ytc)sis. Tlie 
destruction of the trypanosomes is not localised at tlie point of 
inoculation, and it proceeds so slowly that parasites injected into 
the peritoneiim are able to multiply, Tlieir ])assage into tlie 
blood stream is followed by extremely rapid (lestructiou, and for 
this reason their presence tliere is quite the exception. 

The 7k duttoni does not appear to constitiite a species distiiict 
from the 7k lewisi, which it closely resembles morpliologically. 
.The relative natural immunity possessed by; th..eu:'at4iga.x:nst:,thi8 
'parasiteiS'probablyonly one of chemical adaptation. "'' ' ' 

'(2'0)''Legee '(A.) ,&.Kin<ienb^ Sur la SpfeiadM da la 

Propridtd trypauolytidue des Scrums des Animaux trypanosomas. 
(Deuxi^ma Specific Nature of the Tiypanolytic 

Pimperty of the Serum of Animals infected with* Trypano- 

■ k-sotBiasis.;]— Rend. Soc. Biol. ' 1912. Feb 4 23. Voi 72. 
■k'',';,. No. 7.,'pp.,267-26'9.. ' 

a previous note the authors have sliown tlmt the serum of 
; ■a'liimals,:' affected, \vitli .iiag'ana 'and -surra reacts not only with "■ the 
"'homologous trypanosomes, .hut, also with, otlier trypmiosomes'.that' 
are consider.ed to he,. .allied .to ..■'them, and that wiili others there -is- 
..no reaction .wdratever.,’ . 
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In this new series of investigations experiments, have heen made 
with the T. equinum,, 2\ gamhiense, and T. congolense , 

The technique of the experiments is as follows : The sera have 
been obtained from guinea-pigs and the viruses from infected 
mice. To 5 drops of freshly drawn serum are added one drop of 
citrate solution and one drop of blood from an infected mouse, 
the mixture being incubated for four hours. 

The results obtained were similar to those previously obtained 
with the parasites of nagana and surra. It was found that the 
serum of an animal infected with the 1\ gamMense reacted with 
Thodesiense, and that of an animal infected with the 1\ congo- 
lense with the 1\ dimoiqyJwn, 

It wns observed that the serum of a guinea-pig infected with 
the T. pecaudi was not trypanolytic for any heterologous trypano- 
some. Although the T, equinuni differs morphologically from the 
T . evansi the experiments revealed a relationship existing between 
the two. 

This result agrees with the observations originated by 
Weebitzki, who has demonstrated the possibility of obtaining 
experimentally a transmission from a centrosomie to an aceiitro- 
somic variety of trypanosome. 

In support of their view as to the value of their method of 
procedure the authors state that the serum of animals infected with 
the 2.\ hrncei (Zululand) at the Pasteur Institute proved trypano- 
lytic for the same virus irreserved at tlie Liverpool School of 
Tropical Medicine. \ ^ 

MISCELLANEOUS. 

(21) Nattan-Lareier (L.)* La Coloration des Leishmania dans les 
Coupes. [The Staining of Leishmania in Sections.] — Compt. 
Jlend, So(\ Biol, 1912. March 22. Vol. 72. No. 11. pp. 436- 

The pieces of tissue should not exceed 8 by 4 by 3 mm. They 
may be fixed in, any of the following ways : Acetic sublimate or 
saturated solution of sublimate, which are probably the best. 
Alcohol of increasing strength, commencing^ with 70 per cent, and 
finishing with 90 per cent. Alcohol fixation may be modified 
by immersing the pieces of tissue in 2 per cent, formol for three 
or foixr hours beforehand. 

The following three/ m.ethods of staining have been employed 
by the author. 

'Specimen -iS' 'stained ' with earbol thionin.' 
for' half an hour. / It is then washed in distilled water, dehydrated 
with absolute alcohol, differentiated slowly wdth clove oil followed 
by absolute ahuhol, and finally clarified with xylol. 

: The nucleus .and centrosomeVof , the' Leishmania. are ' stained'' 
dark blue, and stand out in contrast to the protoplasm which 
is faintly tinted blue. Parasites which are extracellular have 
their outlines ivell stained.’ ; 

Kerris ckwarz', arid earbol thionin,- — Stai n with Kernschwarz; 
for a quarter of an hour. Wash thoroughly m distilled water. 
Stain tor half an hour wfith earbol thibnin wash and dehydrate. 
Differentiate with oil of cloves followed by ahsolxxte’ alcohol until 
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only tlie nuclei remain stained. Tlie lindens and ceiitrosome are 
stained a greenisli-grey^ the cytoplasm blue. Tlie protoplasm of 
the host cells is greyish. 

Ahim carmine and carhol thionin . — ^Stain for 24 hours with 
alum carmine. Wash in distilled water and stain for half an 
hour with carhol thionin. Difterentiate with oil of doyes until 
the section acquires a reddish-violet fluorescence, and a rapid 
iiisj)eetion under the microscope shows that the protoplasm is 
pink. Dehydrate rapidly in absolute alcohol and clarify in 
s'.yloL 

(22) Kindle (E.). Attempts to transmit ‘‘Fowl Pest” [Fowl 
Plague] by Argas perdcus. — BulL Sot. Path, Exot, 1912. 
March* Vol. 5. No. 3. pp. 165'--167..' 

Ticks fed upon infected birds at the height of the disease were 
unable to infect fresh birds by biting. The virus persists in the 
digestive tube of the tick for 9 days, but does not pass throiigli tlie 
wall. It is not found in the coelom, nor in the coxal liquid. 

The intestinal contents are not infective after 14 days. The 
ticks were kept at 22-28^ C. 

. r 

(23) Carougeau. Etude gdn^rale de FOsteomalacie clieia le Cheval, 
particnli^remeiit en Madagascar. [Osteomalacia in tlie Horse, 
and especially as observed in Madagascar.] — Rcw, Ght, dc 

■ MM, VUir, 1912. Jan. 1. Vol 19, No. 217. pp. 1-^19; 
and Jan. 15. No. 218. pp. 65-92. 

Osteomalacia, is in the opinion of the author a,n infectious 
disease and is characterised essentially by a progressive 
demineralisation of the bones. ' 

Clinically the disease is recognised by hrmeness, pcrihognoinic* 
swelling of the bones of the bead and jaws, detachment of Uga,* 
nieiits and tendons from the bones, fractures, and frequently con- 
siderable ^vasting. 

Tlie lesions, whicli principally involve the osseous tissue and 
the bone marrow, are in the nature of a generalised osteomyelitis. 

The author states that the disease termed osteomalacia occur- 
ring in the horse is entirely different from the conditions grouped 
under the same name oeeurring in other species of animals. The 
name is a misnomer since in the horse death occurs liefore tlie 
bones have become really soft. 

' The author gives a brief review' of the liter atiii^e on the subject 
and also mentions the '■occurrence of the 'disease in different parts" 
of -the 'world which' in temperate . countries; is sporadic, -ami in 
hot coiirit lies endemic and epidemic. 

The disease appears' to have been obs-erved in South, Africa" for. 
the: first' time, in 1885, 'and' since then a number' Of .obse'.rvations 
have; been, made... Johannesburg appears to' he centre:', of 'the' 
disease. The author has not been able to find any records of the 
disease occurring in Madagascar previous to the conquest, but 
after the introduction of horses and mules from different parts 
of the world in 1895 and 1897 the disease made its appearance. 
It. would ;appe,ar that the .M'adagascan horses were, immune. 

,',‘Th,e author 'has seen .case's, in '■'■animals':.' of, '''all ages, the majority 
., occurring in^ four- ,or five'-y ear-olds ■. .■■. Ca'Se's' occur' at all altitudes, 
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in males and females^ animals well-fed and ill-fed, and in. animals 
at grass or in the stable. 

Animals have been followed for periods of years, but the author 
has not been able to convince himself that the disease is heredi- 
tary. Animals that are used too young are more likely to be 
attacked than others, and certain races are less resistant than 
others. 

The disease appears to persist in certain places, and this 
suggests the possibility that it is contagions. 

The author’s investigations have been directed towards verify- 
ing the contagions nature of the disease, stndyingr the pathological 
anatomy of the disease, and attempting treatment. 

In his search for the causal organism the author lias not 
arrived at any definite result. Material has been taken from the 
bone marrow, synovia, and blood, and a number of ordinary and 
special media have been employed in attempts to cultivate it hut 
without result. 

A variety of organisms have been cultivated from -such 
materials taken with aseptic precautions from animals either 
living or Just dead. The majority of the cultures remained 
sterile or yielded a small micrococcus which appears “ special^’ 
to Carongean. 

This organism is very small and frequently occurs in the form 
of diplococci. Cultures are very meagre, there being a scarcely 
X^erceptible growth on agar and only a faint opalescence in broth. 

Ahiinclant growths have never been obtained and snhcultures 
have always proved sterile. 

Microscopic examination of various materials has not yielded 
any interesting, resxilts. 

Blood and materials derived foom lesions have been used for 
inoculation experiments. 

1. Horse. — Horses have been inoculated with blood, bone 
marrow, and bone groundup with steinle broth and filtered, but 
the results have been negative in every case. 

Contact experiments have also failed to transmit the disease to 
healthy horses. 

One experiment was made to transmit the disease to an ox by 
inoculating it subciitaneouvsly with boiie marrow. This also 
failed. Similarly, experiments with goats, >slieep, dogsj rabbits, 
guinea-pigs, and, with one jmsslW® exception, pigs have also- 
proved negative. The author’s opinion that the disease is infec- 
tious is based upon the following considerations : 

The occurrence of the disease under a vainety of conditions of - 
feeding, climate, and geological foimiations compels one to suppose! 
tliat none of these conditions has a preponderating influence 'on' the'': „ 
causation, of the disease. ' On the other hand the repeated; occur-' , 
rence of the disease in certain places and certain stables suggests 
that it is :of an . infective .nature. ■ , This view is .supported by the ' 
nature; of the lesions, which are thos.e of. a, ehinnic irritation. ^ ' 

There is no doubt that defective feeding, inattention to hygiene 
and so on are contributing causes owing to the decrease of resist- 
ance oceaBioned, but in the axithor’s view there is some essential 
.factor/ 
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•Exaiiiin.ation of .tlie lesions -sliows lliat there is eTery eTidence. 
of active irritation ; the bones are not simply decalcified. The 
inflammatory process is evidenced by ■ the' resorption of layers 
of osseous tissue, the formation of osteoid tissue, the production of 
a large amount of vascular connective tissue, and finally the 
iiatiire of lesions in the marrow. 

In the early stages it is the bone marrow that is principally 
involved; the disease is therefore an osteomyelitis which subse- 
quently extends to the osseous tissue and joints. 

The theory of infection also explains the digestive disorders 
always met with in eases of osteomalacia. There is always .au' 
iiiiiisually excessive elimination of phosphoric acid and caleinm, 
but the quantity eliminated varies from time to time during the 
course of the disease, being generally greater in tlie early stages 
and in many cases nil in the last stages. 

The author is of oi^inion that osteomalacia and riclcets are two 
divstinct conditions in the horse. 

The lesions involve the bones and the joints and are in the 
nature of a generalised rarifying ostitis. All the other levsions 
found in cases of the disease are due to anaemia or general 
cachexia; there are never generalised lesions. Lesions never 
occur in tlie internal organs, save vsuch as are of a secondary 
nature, 

Aii 3^ of tlie hones may^ be afiected and the nature of tlie cliaiige 
is the same in all cases. The bones become ligliter, and swollen, 
and lose 'their hard compact structure, tlie bone being converted 
into a. porous sponge-like material which can be easily broken 
with the fingers. 'ITie long bones, are less, seriously a,f!e("*.ted than 
the others, and it is the hones of the head and tlie jaws tliat slmw 
the liiost inarked alterations. 

J oint lesions are constant and are generally more severe in tlie 
upper jointvS of the limbs than the lower ones, 
i:IfhnxdureS' occur .coinmoiily. ■ ' . 

The medullary canal is always enlarged and the marrow luis 
a ipronoimeed red colour, although at the centre of tlie shaft of 
long bonevS it may be yellow. Even here there are often haemor- 
rhages. In’ some cases the marrow resembles spleen pulp. The 
spaces ill the cancellous tissue are enlarged. 

Analysis of the bones shows that there is a diminution in the 
proportion of mineral matter and an increase in the aninial 
matter, 'the x^ariation 'depending upon the stage ol the' disease. , ' 

' 'Microscopically the l,esion";is found to be the replacement o.f'boiiy 
'tissue ...".by vascular' connective tissue. This jirocess inay .occur', 
in ."any of 'the' bones,, but it is. more- marked in bones of.'fi.l)rouB,, 
origin than in those of carti^ 

thickened, and beneatli this the 
bbne.,'^tissue,',' becomes, mGre,,'* 'and .'more" rarified the deeper one 
examines .'it from the surface. "■ 

Lesions occur in the bone marrow in every case and at all stages 
'ol 'fihe,, disease. ' There ' is;' ah ' absence of fat-eontaining ee'lls '. an'cf 'a ', 
■ multiplication ; of, , the '"medullary, cells , associated : ■ with, , extrava'sa- ' 
,' tion^'.of blood-'' ,''. '.Masses of red. or'.'yello.wish 'blood ';pigme^^ may ':' be'"' 
seen .at.'placeS'." .'In the, later.'stages there '.is always s'O'me.'fonuation 
:of fibrous' .tissu,e', ■ 
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Previous to tlie deformation of the hones the symptoms pre- 
sented are those that are to be expected in a disease of this kind. 

As already mentioned^, fractures commonly occnr and it is not 
iiiicoiumoii for ligaments and tendons to become detiudied from 
the bones even in the early stages of the disease. 

Examination of the urine shows that the ex(n‘etion of phos- 
phoric acid is excessive. Whereas the urine of the horse normally 
contains about 40-80 centigrammes of phosphoric acid per day 
tlie author has found as mnch as 12*5 grammes per litre in a 
(*ase of osteomalacia. Tlie quantity excreted varies from case to 
case and from day to day in the same case, 

Idle alkalinity of the blood is decreased, but in the case of 
recovery tliis returns to the normal. The number of red 
rorpiiscles may fall as low as 2,500,000 and tliere is also a 
decrease in the amount of haemoglobin. The leucocytes increase 
in number, but the differential counts vary greatly. 

The course of the disease is slowly progressive, although at 
times there may be exacerbations wliich suddenly render an 
animal unfit for any work. Recovery is possible even when there 
are advanced lesions, but such recoveries are exceptional. 

Treatment. — Attention to hygiene is of great value in the treat- 
ment of the disease. Animals should he left at rest at i^asture. 

Adi'enalin appears to have a ben efi (rial effe(*t, but it proves too 
(ostly to be used, very extensively. 

Lime and. magnesium salts have been used with good effect, as 
also Imve arsenic and mercury, the latter being administered 
nitroniusciilaidy in the form of calomel. 

The author suggests that a,Tihydro-oxymethylene-di])liosp]mric 
acrid may prove to be a valuable remedy tbough lie has not 
actua.Ily tried it. 

24) SiEouL (J.). Einige erganzende Bemerkungen zum Nachweis 
der Cytorrhyctescoceen bei Maul- und Klauenseuche. [Sujiple- 
inentary Observations regarding the Cytorhyctes cocci in Foot 
and Month Disease.] — Berlin. Tierdrzt. Wochensehr. 1912. 
Jan, 11. Vol 28. Fo. 2. pp. 27-29. 

The author has been able to find the cocci in smears taken from 
tlie heart muscle of four calves. In one case there was severe 
endocarditis with the formation of lesions on the valves of the 
right side, and in another very marked niyocnirditis, involving 
. pidncipally the left side and the apex. The author has seen 
lesions iiivolving the valves (if the heart in a pig inoculated 
experimentally with a pure culture, the inoculation being intra- 
peritoiieaL Pure cultures were obtained from two of the hearts. 

SiEGEL'ks observations :--sho.w"' that. the infectivity of the' blood' 
and' .the nimiher of uocci present in.it.run parallel. " ' ^ ■' 

vVery good . results have 'heen'.obtaiiiecl In the. demonstration. /of' 
the cocci in sections by staining with earbol-fiichsin, diluted three 
times udtli water, for half an houi' and then washing in water, 
dehydrating rvitlr .alcohol .and..- mounting in balsam. : . .IDie. m,ethod 
is 'more., .'.rapid '.than 'That ■■■previously' .advised .of:; staining ■with., 
haematoxylin and methylene;hlue..' ;..■: 

■ '■■. ''■■ 20094 : ;■.:': 
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In sections of an iinraptnred lesion preserved in forinal.iTi 
immediately after tlie slangliter of the animal ]ri*j\(t:ictilly every 
cell of the inilained connective tissue contains a- gron]) of tlie 
cocci. These generally lie close to the nindens and axe siir- 
roiindecl by a clear zone. TTie autlior retracts liis prec'loiisiy 
exprevssed view tiiat the cocci are actually in tlie nuchnis. 

The cocci vju‘y greatly in size, but- the inajority are very 
mi mite. 


(25) Uganda Pkotectouatk. Annual Report of the Veterinary 
Department for the Year 1911-1912. [A.bstracted from the 
Ann, Rept, of Dept, of Agriimlture for Veaf ending 3!<ireh dl, 
1912. pp. 18-28. (Entebbe ; Govt, ibinters).] 

East Coast Fever, — The disease is higldy endemic over all the 
districts to the west of the JVile, with the exc'eption of tlie 
nortliern and tientral counties of Ankole. 

In the Eastern Province East Coast Eever is endemic in tlie 
Biisoga, Lango, and the greater part' of' the Mbale, Districts; 

In the Kumi District it is probable that the disease is not 
highly endemic, and the north eastern portion of tlie Distiict is 
known to be free. 

It is probable that Karainoja, wliich. would appear to be one of 
the most heavily stoc-ked districts in the Protectorate as regards 
cattle and slieep, is also a non-endeinic area. 

Rmder-pest is still confined to the Eastern and Nile Pi’OTiiKuxs, 

TrypaMosoindasis, — Losses during the year* liave lieen ex(:*.epti.on- 
aJIy heavy. This has been most marked in Ilulainwezi wh(‘re a 
mortality of over 50 .per cent, is rexiorted in some 'l"terd,s, 
responsible trypanosome ap)X)^-«^D.*s to be the T. peeonwi. 

Cases have ' been rejiorted of a disease closely reseinbl;i.ng blac'.k: 
(piiarter in the symptoms x^resented and the x)<>«tnii()it'(:rin a|)X)i^a:i> 
ances. Two eases were met witli, in wliich ,trii(*i‘()filariae wei'o 
X>resent in the blood of cattle. 

(26) Todd (J. L.) & Wodbach (S. B.). Parasitic Protozoa from the 
G-ambia. [Second Report of the Expedition of the Liverpool 
Schooi of Troxhcal Medicine to the Gambia, 1911.] — JL of 
Med, Research, 1912. June. VoL 26. No, 2. x:)p. 195-218* 

This paper contains the results obtained by the examiiiation of 
a small niiinber of Gambian enimals for xiarasitic protozoa, tlie 
; ol)servatxo,ns being made, as oxiport'unity offered .while investiga- 
. tionS' in connection ' with human- trypanosomiasis were lieiiig 
carried' out. 

■ ' The.' authors'^ state that -possibly some of the parasites des(ir,i,bed 
.are ' in' the .nature of xmst-mortem .iiivaders, in view'd the fact, 
-,.that in 'many ' Cases' the . animals or birds suffered -from wo'Uiuis 'and' 
'' .some''-' -.time; -.elapsed' -before the exai]Q.inatio-:n ' ..was made ; every '' x'lre- 
-caution -' was'- taken, ho-wever, ' to prevent 'this post-mortem .invasion, . 

C-attle -and.,.,Uo-rses.~' ' ' 

'■,:^:rTTypa/rhG^^^ the Llood-'-of an;|. Ayrshire -bull, wliicb' was, 

in a moribimd condition when seen, large numbers of tryxnino- 
somes were found, Tiiere were two distinct tyjavs present,' Tho 
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larger parasites liad a free flagellum, and tlie smaller liad not. 
Tlie larger trypanosomes measured 20-25 microns in length, and 
the smaller 8-11. In both types the centrosome was in many 
instances terniijial . 

Similar trypanosomes were found in the blood of iiatiye horses. 

Antelope. — 

S'pirochaetes . — A few spirochaetes were found in a specimen 
of stained blood. They varied considerably in size. The most 
numerous were short and somewhat thick, measuring 6-7*5 
microns in length, but some were seen even shorter than tliis. 
Th.e protoplasm was homogeneous or showed a single sm.all clear 
area. They tapered towards each end slightly, but terminated 
bluntly. 

The other type of spirochaete found was of about the same 
length but more slender. 

Trypanosomes, — A few trypanosomes were present and the 
majority of these were of the “■'tadpole’" type, measuring about 
13 microns. There wms also a larger form present measuring 
15’ 5 microns by 3*7. 

Eats inoculated with this X)arasite did not become infected. 

Piroplasms, — Eed corpixscles containing piroplasms occurred 
in almost every field of blood smears made from this animal. 

The majority of the parasites were rounded in shape and. con- 
tained a single mass of chromatin wdiich was usually crescentic 
in form. Ihicillai’y for.ms were found, but multiple infection of 
the same cell aiid bigeminal forms were rarely encountered. 

The parasite was a small one, the round form averaging about 
1 micron and the bacillary forms 2-2‘5. 

(.xi’airules of (*,.liromatin, wliidi resembled tlie Anuplasriui 
■inarpmale, Avere found either in or at the periphery of some of the 
red cells. In, the event of this x>i‘Gving to be a neAv species the 
Rmiie Thedleria hippotmgi is suggested. 

There were no cattle in the forest wliere this antelope Avas sliot 
but there were considerable herds at no great distance. None of 
the local chiefs had ever heard of redwater. 

Eats.—™. 

Trypanosomes, — Trypanosomes identical in appearance Avith 
the T, lewisi were found in the Wood of rats caught in widely 
separated localities', ; 

Birds. — 

A leucocytozoon Avas found in the blood of a vulture, 

This' parasite measured about, 7*;5' by 3*7 micnons. The cyto- 
plasm was coarsely 'a,lveolar ancrstaine'd' deep, blue., ' In. many of 
the 'jiarasites th,ere„Avas Or vacxiole li.ke area extending across one 
end. 'The nucleus ' aa' as,, a loose' mas.S' of gramihxr materiar lying 
near the middle .point of the p:ara'site,'an(i, in.a'fe.w eases 'towards.' 
one .end. ■ No free .parasites 'were observed,' and all varieties, except' 
the small mononuclears and mast cells Avere found to be inAmded, 
tbe majority being in large mononuclears. Tbe nrime Leucocyto- 
greparma: neopliTontis "iS' vsuggested,',. 

, Ilx)iii'b ill.— Trypanosonies:'''o£': Two 'types '.AA^ere' ,f()un in the hlood 

of 'a"„hornbilL', ■' 
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Tile larger parasite measured about 40 microns. its cytci- 
plasm stained deeply and showed distinct myoneines. 

The smaller parasite measured 26 microns. Myoneines were 
not so distinct as in the- preceding. Tlie cent,rosoin.e wa.s la:i‘g‘e 
and stained deeplj^ and was always placed a, bout the centre of a 
curious prolongation of the posterior end of the body. 

Doves.- — Trypanosomes were found in tlie blood of tvv'o doves. 
Tile parasites were similar in morpliologv' to the lai'ger one otn'iir- 
ring in the hoiiibilh, but tlie centrosoine wns lai*ger and ihe para- 
site measured 43 microns. 

Two types of trypanosomes were found in tlie blood of bush 
fowl. The parasites were large, measuring 56*6 and GO'T mimous. 
The shorter of the two was provided with a blunt posterior 
extremity and tlie larger vith. a, sliarp one. 

Tricliomohads found in the blood of a bush fowl, were probably 
post-mortem invaderS; tlie shot wounds whicli killed the bitil 
having iienetrated tlie alimentary canal, 

Leiicoaytozoa, — These parasites were found in tlie blood of four 
busli fowls. Most of the parasites were the large adult ” forms, 
the dark-staining females being about five times ns iiuinerous 
as the ligditer coloured males. Small “ young ’’ forms \Yere found 
to be veiy sennty' ill every cuvse. 

The parasites vnried greatly in size, but the average size was 
10-21 microns in lengtli by 6-T in width. The smallest lueasuind 
•5-2*5 microns. 

The (‘ommonest form of the parasite with its host cell <umsti- 
tiited a spindle-shaiied body measuring 30-50 mici'ons in length 
by 6-13 ill width, tlie cytoplasm of ihe liost-ci^ll foi’ming a J<iiid of 
sheath. None of the cells containing jiarasites possessed any 
haemoglobin, nor were the parasites found in largt‘ iiionciiiuclinr 
leucocytes. 

It was impossible to determine wdth. certainty tlie luii ure of the 
liost cell, but the nuclei w^ere like tliose of sinall nioiioiiiicilcnirs. 
Similar nuclei occur however in erytlirobhistic myelocytes. 

The adult female parasites possevssed a cytoplasm staining a 
deep blue. Its texture was coarsely alveolar. The bodies lying 
within the female parasites which stained lilve cliroinatin consisted 
of two large masses and an indefinite number of smaller gra nules. 
The larger of the two large masses was an oval or iriregulai* mass of 
gTaniiles, and the smaller more compact and stained :moi*e <le(^p]y. 

The line which was described as one of the nuclear l)odi(‘s of a 
leucocytozooii in the blood of an African hawk was not i)r(nscni in 
'these,, preparations. 

The texture of the protoplasm of the male parasites was fmcn* 
than that of the females, and it stained less densely. The largtu* 

: chromatin mass,' was larger and 'less compact tlian in the female 
.parasites, and the smaller mass was.Tess frequently sinm, hut its 
■■ relations 'were the, same,.’ ''The small forms had a' deeply staining 
cytoplasm and one or more chroniatm hod^m^^ 

^'Parasites of' the, Halteridium type, were fo.tiiid.'' in a '^number' ,of , 
. different species and an inspection 'of tire ;Spe(nittet.i'S, suggested'' that' 
tlrere: may be more, than one specues.: of. ■halteridium,.'' 

' :;,',A,m<,')ug The parasites, found ■.in '■tlie,,hl(,>(>d' ,of ' ■rept'n.'e's' were 'try- 
,„paiiosomes,' haemo'cytozo'a,,;.and:. haemogregarines. '' ■,"■ 
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Feb. Vol. 5. No. 2, pp. 89-91. 

(43) Seuoent (Ed. & Et.), Lombard, and QuixyiOHiNi. La Leisliinaiiiose 

a Alger. Inteetion simultanee d’un Enfant, d’lin Chien et d’un. 
Ghat dans la ineme Habitation. [Leishinaiiiiisis in Algiers. Simul- 
taneous Infection of a Child, a Dog, and a Cat in the same House]. 
■—Bull. Soc. Path. Exot., 1912. Feb. Vol. 5. No. 2, pp. 93-98. 
With 1 plate. 

Malaria. 

(44) VON Alten. tlber die Entwicklung uiid systematisehe Stellung des 

Erregers der Vogelmalaria. [The Develo})meiit and Systematic 
Arrangement of the Causal Organisms of Bird Malaria]. — 0(mf/ndhl. 
f. BaM., I. Abt., Orig., 1912. Mriy 2. Vol. 63. Nos, 2/3, 
pp. 228-240. 

(45) Cardamatis (Jean). Quelques Reniarques sur 1’ infection des Oiseaux 

par rHaltericlium de Daniiewsky. [The Infection of Birds with 
IlaUerldkmh da?iihMf;s7in/i]. — Bull. Sac. Path. Exot., 1912. 'March. 
Vol. 5. No. 3, pp. 171-^173. 

Piropiasmosis. 

(46) Bevan (L. E. W.). The Immunisation of imported Cattle against 

the Bovine Piasmoses of Southern Rhodesia. — Veter. Journ.^ 191.2. 
March. Vol. 68. No. 441, pp. 140-155. 

(47) Cardamatis (Jean F.). Piropiasmoses de.s Bovidis en Grece. [Bovines 

Piropiasmosis in Greece].— Soe, Path. Exot.^ 1912. Feb. 
Vol. 5. No. 2, pp. 87-88. 

(48) Knoth. Komineu auch in Deutschland beirn Rinde verschiedene Arten 

von Piroplasinosen oder ahnliche Blutparasiten vor? [Do Cattle 
in Germany harbour more than one kind of Pii'oplasm or similar 
Blood Parasite?] — Berlin. Tierdrzf. WoGlmhHeJir.; 1912. Vol. 28. 
No. 17, pp. 295-298. 

(49) Meyer. Notes on the Chemotherapeutic Treatment of Biliary Fever 

in Dogs. — Zeitsclir. /. Immu'nitatsforsch.j I. Originale, 1912. 
May. Vol. 13. No. 3, pp. 231-239. 

(50) Mxjelemann. La Traitement medicamenteux de la Piroplasmose. [The 

medicinal Treatment of Piropiasmosis] — Bev. Gin. 'Mid. Vetir., 
1912. Vol, 19. No. 223, pp. 365-380. 

(51) Navrotsky and Bekensky. Contribution a F Etude de la Piroplas- 

mose des Chiens. [Contribution to the Study of Piropiasmosis of 
the Dog]. ^ — Arch, des Sciences Biologiques^ 1912. Vol. 17: No. 1, 
;V":/;pp. 31-60. ■; 

;(52) ■ TheixiEe : (A.) . Das "Trypanblau und Trypanrot in ' der Behandlmig der ' 
(Riroplasmosen und deren praktische und theoretische Bedeutting. 
/[TrypaBbhie ' and'^.Trypanred in the Treatment of Piropiasmosis, 

' and their practical '■ and ■ theoretical Importance]. /. 
InfektionskmnJch. n.s.w. der Mausl.j 1912. ’ May. Vol. 11. No. 5. 

■ pp.: 305-320... , ■ . . 

(53) " Theix-ee (A.). The. Treatment of Eedwater.in Cattle with Trypa'nblue.'" 

: —Veter. Journ., 1912. p. 

Pox. ' , 

(54) .Duoloux (E.)' 'Si'ir:la...Clavelee^ en''Tnnisie et' PAttenuation 'clu,. ViroH 

Claveleux par.; la, Chalenr. . ■' ..[Sheep-pox in T'unis, ' and' the Attenua- 
, tion" of' '.the . Virus hy K&tabtl.—Compt. BeMd. ■ Soe.k' BioL, T9'12, 
''vFeb. 23..'..VoL.72.'';No. 
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Rabies. 

(55) PiiioNE. kSur les soi-disant Corpuscles du Virus rabique fixe. [The so- 

called Corpuscles of the fixed A'^irus of Rabies]. — Areliiv. Med. Bxp. 
ct Anat. J/ath., 1912. Vol. 24. No. 1, pp. 93-98. 

(56) ScHEECK. Canine Rabies.-— Amcrica/i- Veter. Bev., 1912. VoL 40. 

p. 779. 

(57) ViALA (Jules). Note siir une Lapine naturellement refractaire a la 

Rage. [A Rabbit naturally refractory to Rabies]. — Ann. Inst. 
Pasteur, 1912. March 25. Vol. 26. No. 3, pp. 239-240. 

Spirochaetosis* 

(58) Baleoub (Andbew). The Life-cycle of Spirocliaeta gallinariim. An 

Appreciation and a Criticism of Dr. E. Hindie’s Recent Paper. — 
Parasitology, 1912. June. Vol. 5. No. 2, pp, 122-126. 

(59) Gonueii. Spirochaetenstudien. [Spirochaetosis]. — Festsclir. /. Spengel. 

Yol. 1. pp. 485-514; Zool. Jalvrb., 1912. Siipp. 15. 

(60) G ON DEE. ITntersuchiingen fiber arzneifeste Mikroorganismes. Konnen 

Spironemeii (Spirochaeten) arsenfest werden? p.'nvestigations re- 
garding the Tolerance of Organisms to Drags. xlre Spirochaetes 
capable of acquiring Tolerance to Arsenic?].— /. Bakt., 
Abt., I., Grig., 1912. Vol, 62, p. 168. 

(61) Hatjee. Untersnchungen fiber die Wirkung des Mittels 606 auf die 

Hiihnerspirillose. [The Action of 606 in Spirochaetosis of the Fowl]. 
-^Centralhl /. Bakt., Abt. L, Grig., 1912. A^'o!. 62, p. 447. 

(62) Hinble, E. The Inheritance of Spirochaetal Infection in Argas 

persicus. — Proc. Camhridqe Philos. 8oc., 1912. AT'ol. 16. No.' 6, 
p. 457. 

(63) Kolle, Dalio and D.vle.. Experimentelle ITntersuch ungen tiher die 

therapeiitische AVirkung verschiedener Qiiecksillierpreparate bei 
Spirochaetenkrankheiten der Hfihner, [Experimental Investigation 
of tlie Action of yarions Compounds of Mercury in Fowl Spiro- 
chaetosis]. — Af.ed, Klinik., 1912. No. 2, p. 65, 

(64) Leese (A. S.). Second Note on the vSoamin Treatment of Indian Fowl 

Spirochaetosis. — Jl. Trap. Veter. Science, 1912. Vol. 7. No. 1, 
pp. 33-34, , 

(65) Maeohoux (E.) and Cottvy (L.). Argas et Spirilles. [Argas and the 

Spirilla].— ML SW. Feh. A^oi. 5. No. 2, 

pp, 63-68. 

Trypanosomiasis. 

(66) Behn (Paxil). . Gehen die hei Rindern kixiturell nachweisharen Flagel- 

iaten aiis Trypanosomen heryor? [Are Culture Flagellates in Cattle 
derived from trypanosomes?].— Hyg. u. Inf eckiionskkt, , 
1912. Jan. 30. AL)1. 70. No. 3, pp. 371-401 2 plates. 

(67) Bouet (G.) and RoxuutiB (E.), Experiences diverses cle Transmission 

' ' des Trypanosomes par les Glossines, [ALirious Experiments ■ regard- 
ing the Transmission of Trypanosomes by Glossinae].--Bull, Soc. 
Fa^/^. &oL, 1912 A March. Vol. 5. , No. 3, pp. 201-211. 

" (68) .Bbimokt:(E.).. Siir deux Trypanosomes cle Mammiferes de la. Guyane, 
"[Two Trypanosomes of Mammals in 'Guiana]. — Qonipt. Bend. .Sac, 

■ Mol, 1912.. , March 15. A^'oL 72. ■ No. 10', pp., 415-416.. ; ; 

(69) Daeling (S. T.). Reduction of Virulence in B> 8tmin oi Trypanosoma 
selected from a Guinea-pig.— Fat 1912. 
.'.'March. ' VoL^5.„ ’No. 3,' pp.' 184-187. ' ' ' ' 

Delanoe (F.). LAmportance de la Phagocytose dans rimmxmite de la 
Souris a regard de quelqiies IGagelles. [The Importance of Phago- 
' cytosxs,, in connection' with.' .the Immunity of tile Mouse'to certain 
. ' ''l^lagellates]..— Ann. . ' Fastaur,. 1912. ' March 25, AL>1. 26. 

5' '.No.'Xpp., 172-203.;,:^ 
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Trypanosomiasis — (mntimied, 

(71) I^'raser (A. 1).). Antelope infected with Tr\jp(t noHcrnui (jainhien..HC , — 

Fi'oc, llotj, doc,, 1912. JF’el), 14, Series B. Vol, 84. Nlu. .Bn74j 
pp. 484-^492. 

(72) Braser (A.D.) and Duke (H. L.). The Kelation of Wild Aniinals to 

Trypanosomiasis. — Froc. Ito)/. doc., 1912. April 10. Series B. 
Vol : 85. No. B57(t pp. 2-3.' 

(73) Geisler. Try[)anosomen heiin ostafrikanischen WarEensdiwein. [.Try™ 

panosonies in the East African Wart-liog]. — AreJi. f. dcMffs- and 
Trap. Tlyg., 1912. March. Vol. 16. No. 6, p. 197. 

(74) Kinohorn (Allan) and Yorke (Wareinciton). On tlie Transmission 

of Human Trypanosomes l)y GFmino nioniitmis, Westw. ; and on 
tile Occurrence of Human Trypanosomes in Game. — Ann. Trap. 
Med. and, Faraatt., 1912. March 29. Vol. 6. No. lA, pp. 1-23. 

(75) Lafont (A.). Note siir un Trypanosomide dii Oowrrhimis ndyro- 

fasciatiiH et son Inoculation an Rat et a la Souris. [Note on a 
Trypanosomide occurring in Gim^ofhhvus rnh-rofasclatiis, its Inocu- 
lation into the Rat and Mouse]. — Compt. Bend. Soc. Biol., 1012. 
March 8. Vol. 72. No. 9, pp. 380-382. 

(76) Lanfbanchi. De I’ Immunisation centre les Trypanosomes. Siir le 

Pouvoir Trypanolytiqiie de la Rate. [Imniiinisation against Try- 
panosomiasis. The trypanolytic Power of the Spleen]. — Bee. Med. 
Veter., 1912. Vol. 89. No. 5, pp. 141-145. 

(77) Lavjsean (A.) and Roudsky (D.). Resultats obtenus en meiaiigeant 

un Viinis a Trypanosomes acentrosomiques avec un Virus Mormal 
de m^rae espece. [R.esults obtained by mixing Acentrosomic Try- 

paiiosoines with Normal Trypanosomes of tlie same SptMues]. - 

Oompt. Bend. doc. Biol., 1912. March 1. Vol. 72. No; 8, 
pp. 313--314. 

■(78) Mes'Nil (F.) and Leboeiti? (A.). Essais d;’Infectimi do Singes par dos 
Trypanosomes plus ou moins sensibles a Jeiirs Serums. [Attemjits to 
Infect Monkeys with Trypanosomes mm*e or less sensitive to tlieir 
Serums]. — Compt. Bend. doe. Biol., 1912, March 29. Vol. 72. 
No. 12, pp. 505-507. 

(79) . Mesnxl (P.) and Rxngenbach, (J.). Observation d’'une Cheva'e infcctee 

de Trippanosoma rliodesieme. [A goat infected with. T. rh(>dem(m,^ei]. 
Soc. Path. Exot., 1912. Feb. Vol, 5. No. 2, pp. 1()5-1()9, 

(80) Mi-ESSNer and Weber. Vergleicliende Xlntersuchiingen liber die Try- 

panosoma der ostpreussische Bescbalsenche iind algerisclien 
Doui-ine. [Comparative Investigations regarding the causal 
Trypanosomes of Doiirine in Eastern Prussia and Algeria].— 
d. K. AVilhelmMnstitnt.'i f. LandvK i. Brnnihercf, 1912. VoL 4. 
No. 3, pp. 188-224. , . 

. (81) Mobgenroth ^(J.) and Rosenthal (F.). Experimentell-therapeutische 

Studien bei Trypanosomeninfektionen. Ill Mitteilrmg, [Thera- 
peutic Experiments in connection with Trypanosoma! Infections].-- 
Zeitsehr. f. Kyg. n. InfeMionMM., 1912, April 25. Vol. 71. 
No. a; pp. 601-531. ■ ■ 

(82) . pROWAEEic ,.(S.). .Studien zur ■ Lelii'e ' vom Geschleclits-dinroiqddsfnus 

/der.Trypanosomen./ ■[Investigations regarding the Seximl-climorphism 
Theory of Trypanosomes].— CVnfwIbh' T. .AM,, 'Orig. 

Vol. 62. Nos. 3 and 4;pp. 268 and 283. ' 

(83) Roubaub (Vj.). (JysMrypa^ (Novy), Trypanosome propre 

cle Glossina palpalis. Polymorphisme, affinites; interet pliylogent^- 
■ . tiq\x©.. [Oysio-tfypomoii07na yTayi (iAovy), T^^^ 

, palpalis. Polymorphism,'. ■■Relations,' Phylogenetic "IntereBt]— ' 
Oompt. Bend.. Soc. Biol, .lOlS.' ''.'March 22,..''; .Vol, '72..'" No,' .IT, 
'pp. 440-443,''V'v'' ■ ' 
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Trypanosomiasis — continued. 

(84) Roubaitd (E.). Experiences de Transmission cle Flagelles divers cliez 

ies Muscides africains du Genre Fycnosoma. [Experimental Trans- 
mission of various Flagellates in African Flies of tlie Genus 
Fycnosoma\. — Bend. Soc. Biol., 1912. March 29. Vol. 72. 
No. 12, pp. 508-510. 

(85) Ritppert. Serologisclie Methoden znr Diagnostik von Trypanosomeii- 

krankheiten. [Serological Methods in the Diagnosis of Trypano- 
somal Infections]. — Berlin. Tierdrzt Wochensclir., 1912. May 30. 
Vol. 28. No. 22, pp. 381-383. 

(86) Watson (E. A.) and Hadwen (S.). Trypanosomes found in Canadian 

Mammals. — Parasitology, 1912. Feb. Vol. 5, No. 1, pp. 21-26. 
2 plates. 

'Tuberculosis, 

(87) Mason (P. Eugene). Some Observations on Tuberculosis in Camels in 

Egypt. — Jl. Comp. Fath. and Therap., 1912. June. Vol. 25. 
No. 2, pp. 109-111. 


Biting Plies. 

(88) Jack (Rupert W.). Observations on the Breeding Haunts of Glossina 

morsltans.~-~BuU. Ento7n. Besearch, 1912. Jan. Vol. 2. No. 4, 
pp. 357-361. With 5 plates. 

(89) Kinghoen (Allan). Notes on the Preliminary Stages of Glossina mor- 

sltam, Westw. — Bull. Entoin. Besearch, 1912. Jan. Vol. 2. 
No. 4, pp. 291-295. 

(90) ZiEMANN (H.). Zur Verbreitungder bliitsaugenden Tiere in Earner un. 

[The Distribution of Blood-Sucking Animals in the Cameroons]. — 
Arch. f. Schiffs und Trap. Ilyg., 1912. Jan. Vol. 16. No. 2. 
pp. 53-58. 


Helminths. 

(91) Bernabi) (P. Noeu) and Bauche (J.). Filaidose et Atheroine aorticpie 

du Buffle et du Boeuf. [Filariasis and Aortic Atheroma of the 
Buffalo and Ox].— /Soc. Pat/i, Bxot., 1912. Feb. Vol. 5. 
No. 2, pp. 109-114. 

(92) Blanc (G,). Dn Nematode noareaxi (StTepiopharagus armatus n.gen., 

n. sp.), parasite du Macaque (Macacos c|/?iomoZpw5). (Note pre- 
lirninaire.). [A new parasite of Macacus]. — €om.pt. Bend. Soc. 
Biol, 1912. March 22. Vol. 72. No. 11, pp. 456-457. 

,(93) i)E Does (J. K. F.). Dermatitis verminosa pruriens bovis. ■ . [Prurient 
verminous Dermatitis of the Ox]. — Geneesh. Tijdschr. voor Nedcrl- 
ladic, 1911. Vol. 51. No. 5, pp. 706-718. 

(94) GotJGH (L. H.). The Anatomy of Stilesia glohipimctata 

Farasitology, 1912. June. VoL 5. No. 2, pp. 114-117. 

(95) Mittbb (S. N.). Note on Gnathostomum spinigerum.—FaTasitohgjj, 

1912. June. Vol, 5. No. 2, p. 150. 1 plate. 

;;\.(96) Mitteb' .,(S.,':N.). Eome’Entozoa-of Indian Elephants ;' 'and a ,',Gastro-;, 
disc (?) from an Indian Zebu.r— eJL Comp. Fath. and Therap., 1912. 

;yv,:y;:/'':,/l;'':June.7 Vol. 25. ■ No..,2.: .■pp;;ill-115.' ^ ^ 
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Protozoal Parasites (Leiicocytozoa, etc.). 

(97) Christophers (S.R.). The Develoximeiit of the Ledi.cx)cytozo on canis 5n 

the Tick with a Reference to the Development of Firoplas-nia.-— 
Fcvrasitology^ 1912. Feb. VoL 5. No. 1, pp. 37-48. 

(98) Darling (S. T.). Some Blood Parasites (IIaem.02)roteus and llae-nio- 

gregarina). — Bull. Soc. Bath. Exot., 1912. Feb. Vol. 5. No. 2, 
pp. 71-73. 

(99) Franca (C.). LeiicocwtoKOon da Geai, de I’Epervier et de la B<k*asse. — 

Contrilmtion a TEtude des Lencocytozoon des Oiseaux dii Portugal. 
[Tlie Leueocytozoon of the Jay, the Hawk and tbe Woodcock— 
Contribution to the study of the Leucocytozoa of Birds in Por- 
tugal (3 papers)]. — Bull. Boc. Bath. Exot., 1912. Jan., Feb., and 
March. Vol 5. Nos. 1, 2, and 3, pp. 17-21, 82-86, and 173-176. 

(100) Leger (Anbre). Leiicocytozoaire de FHyene tachetee dn Haut- 

Senegal et Niger. [A Leueocytozoon of the Spotted Hyena of 
Senegal and the Niger]. — Conipt. Bend. Soc. BloL, 1912. July 5. 
Vol. 72. No. 24, pp" 1060-1062. 

(101) Legbr (Anbre) and Husnot (P.). Quelqries Hematozoaires dbiii 

Rapace diiirne Qlelierax gabar) [Some Haematozooa of a Hawk 
(MeUerax gabar)']. — Bull. Soc. Bath. Exot., 1912. Feb. VoL 5. 
No. 2, pp. 74-77. 

(102) Lehmann. Die Amoeben als Krankheitsiirsaclien bei den Haustieren 

[The Amoebae as the Cause of Disease in the Domesticated 
AmmM.-~(Jenfram. f. Baht., Abt. I., Grig., 1912. Vol. 62, 
No. 7, pp. 589-605. 

r 

(103) Martjllaz (M.). Contribution a TEtude des Hematozoaires des 

Oiseanx [Contribution to the Study of the Haematozooa of Birds]. 
--Convpt. Bend. Soc., B'loL, 1912. March 1. Vol. 72. No. 8, 
pp. 324-326. 

(104) Mathis (C.) and LEtUiR,- (M.) Nature des Celhdes-liotes des Leucocy- 

tozoon. [The Nature of the Host-cells of the Leu(m((vtoz()ii].--.Bu2L 
Soc. Bath. Exot.3 1912. Feb. Vol. 5. No. 2, pp. 77-82. 

(105) Nxtttall (G.H.F.). Note on Bossiella ro.'iBi (Nuttall, 1910) occurring 

in the Jackal in British East Africa, — Parasitology, 1912. Feb. 
Vol, 5. No. 1, pp. 61-64. 

(106) PiTTALXiGA. Ein neuer Bhitparasit cler afrikanischen Scliildrote. 

Clem m y s afrieana, JEtaemoproteus cojalL |'A new Blood Parasite of 
the African Tortoise]. — Centralhl, f. Baht., I. Abt., Grig., 1912. 
May 2. Vol. 63. Nos. 2/3, pp. 241-243. 

■ (107) Serbent (Ebm,),^ Sergent (Et.) ^ancl Senevet (G.). Presence 

dlHaejnogrega/rina cams en Algerie. [The presence of Ilamnogrc^ 
qarina cams in Algeria]. — Bull. Soc, Bath. Exot,, 1912. Jan. 

■■ Vol. 5. , No. 1, IX 16. 

■, '(108) \C4kim:oef.'(W. L.), Stolnihoef (W. J.) and Ko;el-Yakim:ofe (Nim). 

IJn Hemoparasite nouveau des 'Chanves-souris, FA new Blood 
Parasite of the Bat].— f. BaJd., I. Abt,, Grig., 1912. 
Feb. 2,0. , 'VoL 62. No.' 3/4, pp. 283-287. ■ Iqdate. 

Ticks.'' ' ' ' 

■ (109)', Etselb' (Abolf). Beitrlige zur Biologie deiv Zeeken. ■ ' [Contribution to 

the Biology of Ticks].~-^Arch. f.: Schiff wid .Trap, 1912, 

April. VoL16. No. 7, pp. 205-212. i ./,/ > 

■ (110) 'Nxj'ttall (G, H.' .F.).,''/, Notes, on'- Ticks.'' ,"(i) New Species 

(Amhlyorhmay Eaem^^ Ixodes pufns: Description of 

■ - ' , ■ the,, }ntlie,rto,': unknown Larval 'Staga.-— Paro.nkoh/o'u,' 1912. Feb. 

:',' VoL'5.' "No. l,'.pp.,,'60-6Q... a ^ 
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Ticks — continued. 

(111) Waeburton (G.). Notes on the Genus BJiiplceplioliis, with the 

Description of New Species and the Consideration of some Species 
hitherto described. — Parasitology y 1912. Feb. Vol. 5. No. 1. 

pp. 1-20. 

(112) Yakimoff (W. L.), Winogeabopf (A. A.) and Kohl-Yaicimoff (Nina). 

Argas ‘persicus persicus .Fischer-Waldheim en Russie d’Biirope. 
[Ar^/as persicws in Russia in Europe]. — Bull, Soc. Path, Exot., 
,1912. Jan. Vol. 5. No. 1, p. 39-41. 


IJncIassed. 

(113) ZoLLENKOPE. liber eine Hiihnererkrankixng in Graslande Kameruiis. 

[A Disease of Fowls in the Cameroons]. — Arch, /. Schiffs- und 
Trap. Ilyg., 1912. March. Vol. 16. No. 6, p. 195. 
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[VoL 1. 


ANAPLAS'MOSIS. 

(114) Sevan (LL E. W.). Anaplasmosis of Slieep. — Yetefinary 
Jl. 1912; July. VoL 68. No. 445. pp. 400-401. 

Several outbreaks of disease occurred among sbeep in Marcb 
of tliis year, tbe most noticeable symptom in every ease being a 
dropsical condition of tbe tliroat. In some cases this bas been the 
only syiiiptoiii mentioned, but in others tbe dropsy bas been more 
severe and e-xtensive. 

In one outbreak investigated by the author parasites were 
found in tlie red blood corpuscles resembling* tbe Anaplasma of 
cattle. In addition, all the changes usually associated with 
severe anaemia were observed in the blood, tbe iininber of cells 
having fallen to nearly half the normal. 

It would appear that the disease lias a wide distribution 
throughout Eliodesi'a. 

(115) Caruano (M.). L^Anaplasmosi nei Eoviiii della' Campagna 
Romana. (Nota Preventiva) . [Anaplasinosis in the Roman 
Campagna. Preliminary Note .] — II Moderno Zooiatro 
(Parte Scientifica). 1912. Aug. 31, VoL 23. No. 8. 
l)p. 336-342. With 1 text-figure. 

The case was observed by Gabbuti who suspected piroplasmosis, 
hut since' the train of symptoms usually observed in cases of 
higemimmi infection was not present blood exaininatioiis were 
made by the; author. The animaFvS temperature at the time of the 
blood exaininafion was 40*4^ ’-G. 

' 'Gabbuti gave the author, details of .six sim.ilar cases that he had 
observed in the same district' , 'the previous '.year. ', Of these cases 
Ave terminated fatally.: The"' disease was met with principally 
in well-bred imported animals and especially in cows near to 
..calving, ' , „ . ; . , , 

GUnicM chamcten of the — 'The onset of the disease is 

marked by . a rise of 't,emperature which persists with exacerbations 
during the whole, course'' of the 'attack. ■ 'The, appetite isuapricmusk 
and rimiiiiatio'n' ' inay , be ; entirely ''suspended, ; V: The ' .faeces. 'are., 

(28022—2.) Wt. P25S2— 65. 1000. 2/lB. I> 
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Anaplasmosis . 


[Feb., 1913. 


normal in consistence but contain a large' quantity of iiriiciis. Tlie 
urine is normal in tint. Tlie conjnnctiyal, buccal, and vaginal 
iiiiicoiis iiiembranes are pale and anaemic, bxit no petecliiae or 
extravasations liave been observed. 

In the fatal cases death occurred about the 12th to 15th day, 
and a few days before death there was Ivaenioglohiniiria. 

In iioii-fatal cases tlie tenipern,tiire falls witbiii two or tlvree 
days to normal with a few sl.iglit exacerhations. 

TranmiUHion of the duease . — vSince specimens of tlie llh:i.pwe'ph- 
alus Inirsa were found upon tiie cow It appears to !)e ])ossil)le 
that that is the transmitting tick. 

E^i^amination of the blood . — blood count sliowed tha,t tliei-e 
were about three niillio'n erythrocytes per cubic inill/inietre and 
about eight thousand leucocytes. 

Microscopic examination was made of the blood in, fresli and 
in stained preparations. 

Fresh 2 ^reparafdons . — In unstained fresh preparations the small 
size of' the parasites made accurate e,xamination difficult. Tliey 
appeared as somewhat retractile x^oints at the periphery of the red 
corpuscles. The diplococcus forms apx)eared to show a slow 
rotary movement. 

Stained preparaMons , — The best results were obtained witli 
specimens flxetl in subli,mate alcolnd and subjectml to prol.onged 
staining with (.jli,emsa (1 in 40), \vitb, sulisequeiit de(nd:oi:irisa.tioii. 

A.na;plasma is ordinarily a. parasite of tlie red corimscl.es Irut ii: 
may be found free in the plas,ma. In the niajorit^y of cases tlie 
parasite is dis]:>osed towards tlie x^erijihery of tlie bosi; (a^TI, but it 
may be observed in tlie centre. 

In well flifl'erentiated si)ecimeiis each parasite sbows a lai:'ge 
chromatin nucleus staining intensely, and a small ainoiint of 
cytoxilasm. The nucleus nuiy he („nntral].y or jicrijdieral'ly plaruiifl, 
and is variable in shape. The x>arasites vary in size from 0‘5 to 
1‘5 microns in diameter and they may he rounded or oval in 
shape.. 

In the diplococcus forms there may be a large surface of con- 
tact, the contact may be tangential, or the two |)arts may be 
quite separate. In such cases one x^nrasite is a. little smaller fd.ian 
the other. These forms are no doubt stages in the niultiplication 
of' the organism. One, two, .three and '.not 'rarely four i)ar,asite.s 
have been observed, in U' single cDrimscle, 

' ' Tbe number of , red' corpuscles invaded' by parasites is variable, 
..blit in rich' specimens' 30 per cent, have been found. 

bigeminuvi ,nor blood paras.ites otlier than 
i,naplasma. .'have, '.been found, although, n.umerous specimens have 
heen'''Ca;re,fiilly 'examined. ' ■ 

, '.Very ; severe hlood lesions' ■ are ' descrihed. In . addition, to The 
destruction of ',' red',,morpuscles , the .'following abnormalities bavo', 
'been:,"cliscovere'd: poikilocytosis, ,.the"..ii'res,ence of ' megalocytes,. 
numerous • corpuscles showing ’ punctate' , basophilia , ' ■ polychrom a-': 
'fophilia , ,a.ucl occasional .normoblasts.' '' 
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C oiiclusions . — 

1. There exists in Italj' (Roman Campagna) a disease of cattle caused 
Ijy a particnlar protozoal imvasite—Anciplasma marginalc. 

2. The parasite gives rise to a severe disease characterised hy a iiiarlved 
anaemia with important alterations in the blood corpuscles. 

3. Tile infection is apparently transmitted by the BJiipiceiJlialus hursa. 


(116) IvoiDzuMi (M.). Oh the Mature of the Marginal Points’’ 
occurring in the Blood Corpuscles of Cattle , — CentralhL f. BaJd. 
1. AM., Orig. 1912. July IT, Vol. 65. Wo. 4-5. pp: 
337-340. Witli 1 plate. 

After a preliminary summary of the views expressed by yarioixs 
authors as to the nature of marginal points ” the author passes 
on to consider the nature of the parasite as it occurs in the blood 
of cattle in Formosa. It is stated that there is in Formosa an 
endemic disease of cattle closely allied to Texas fever. Apparently 
healtliy cattle harbour the virus and imported animals are the 
prill c ip al sufferers . 

The author states that as a result of his examinations he has 
been able to collect strong evidence that marginal points are in 
reality a stage of Babesia, that they, liersist in the blood of 
recovered animals for a long time, and serve as the source of 
infection of imiiorted animals. 

Parasites indistiuguisliable from Babesia hiijemina appear in 
the blood of animals suffering from the disease; and when sucli 
animals are recovering the marginal pioints make their appeaTance 
ill. tlie blood, tlie large parasites grad'ua.lly disappearing. 

ITie author states that he has been able to trace several forms 
inteniiediat'e between the two types of the organism. In some 
cases the parasite assumes the shape of a long-ixecked flask, the 
whole of the nuclear substance and the greater part of the cyto- 
plasm being in the rounded part. In others the rounded portion 
is ,, reduced in size and more dense, the cytoplasm form,iiig merely 
a tail-like appendage. In still other forms this appendage is 
reduced to a inexe projection. . , 

In the author’ s opinion the occurrence of what he describes as 
large normal forms” and marginal points in the blood at the 
same time furnishes ' good reason for believing ■ that the , forms 
above described are intermediate -forms. 

'Marginal points ■ are- '.largexf when they have just been formed, 
than in the blood of,- recovered -cattle,, and sometimes contain inner 
'structures. Some show a, -deeply-stained peripheral part with a 
faintly stained centre, and in ..others this, faintly stained area - 
contains a central intensely' sta.ined inass. , ■ 

Judging from -the . description" given . by Siebbr the, author-, 
thinks that Anaplasmammginale/B:^ i^ occurs in, Africa is different;.- 
from' the 'parasite observed- by -him, 'and he- '.finds himself nnable- 
,to --accept 'the view, that all’ the' 'Meccus-like . bodies ”,' are 
Anaplasma. '.y , -■■ iv 

' '' Tlie-views -expressed by the, author. in this^paper .appear -to,, .have' 
■been based solely, on, 'the, -exani'ination o.f -'a number ','of -blGo-d-sm'ears''-' 
■prepared by the .Government Vetenhar'y-Siirge.Gn-in-the,,dis,tr.m^^ 
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(117) ScHELLiiASE (W,). Elne Beobaclitiing iiber das Vorkomiiien 
von Margiiialpoints {Ana/plasina marglnale) im Bint von Scliafen 
ill Dentscb-Ostafrika. [The Occiirreiice of Anag)las7na 
margmale in the Blood of tlie Sheep in Geriiian. East Africa,] 
BeAm, Tierarzt. Wochenschr. 1912, Vol. 28. Fo. 28. 
pp. 511-512. 

The aiitlior appears to liave oliserved tlie pa/rasite in tlie 1)1 ood of 
sheep on two of'casions only, on(U'> in 1909 and once in 1911. Tlie 
earliest sym.pt oins observed i.n a.ffected shoe]) were ilis(.‘hari>‘es fi‘oin 
the eyes and nose. These were folloAved by g’radinil, wa,stino‘ and 
diarrhoea. There was also interniittent fever and a fall ing-oiit 
of the wmol. At tlie post-niorteni notliing (iliaracd.eristir, was 
observed save the lesions tyiiical of anaeinia. Parasites (>S7 eon- 
toTtiis) were frequently found in the ahonnisuin, but in view of 
the fact that these were also eneoiintered in healthy sheep the 
author does not consider that the disease' "was due to them. The 
parasite was not found in the ea.rly stag‘es of the disease. A vei’y 
small number of extra-corpuscular org*anisins were observed, and 
these were generally very like diplococci in appeararKie, ''Jh:‘ans- 
mission experiments could not be undertaken. 

# 

(118) Theilek. (A,), iibertragung der Anaplasiiiosis mittels Zeckeii. 

[Transniissioii of Ana, plasm osis liy nieans of Ticks.] Zeifselir, 
f, LnfeMw parasit, Krankh.y ii. Hyf/> IT. amt, 

1912. August 24. Vol. 12. Fo. 2. ' pp. 105-11(L 

1. Th,e transmission oe Bdbesm higemvimi ANn A'na.'pl(h<ijui 
7Mif)'ginale by means of the labvae o.f Boophilm (UnnAora- 
tus (BL'UE ticks). 

Origin of the ticks . — The female ticks -were collected fixnn 
African animals which had coiivStantly been at pasture, and wliicli 
therefore must have been infected with botli Babesia bignaiAui 
and Ariaplasrna ‘niarginale. The larvae were Initclied out at the 
laboratory. 

Ox 787. — ^Imported from England and housed for tliree inontlis 
after arrival. This animal had placed upon it about 100 larval 
ticks. On the 11th and 12th days there was observed an elevation 
of temperature. Blood examination proved negative. During 
the following days the temperature was somewhat im^gular, but 
did not go higher than 39*5^ C. Babesia was first ol)S(vi‘wal i,u the 
blood on the 26th day and again cm tlie 48fh day, tlu^' i,e:m]au‘ature 
being somewhat irregular in the interval. ■ On the 75t]i dny there' 
(was a typical febrile reaction, the:' temperature remaining liigh 
from the 85th to the 100th day. Anaphisnui first appeared on tin*. 
'Third' day after the 'rise of temperature, about 4*5',per cent, of tlio 
corpuscles' being; invaded. The maximum waS''' readied on the 
86'th' day; 'wdieiP the percentage was ■, 15*4, .The; usual .lesions of 
anaemia were observed. After the disaxipea ranee of Amiplasma 
Tliemniiiial'. recovered. ' 

Since the usual period of mcubation after tide infestation varicss 
: ftoin;17,,to ,25'days the; rise .of temperature on the llili day must 
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be considered as accidental, and if tbe temperature bad not been 
taken and microscopic examination of tbe blood made tlie attack 
of red^rater would bawe X3assed unnoticed. 

Tbe aboA'C experiment shows that a single brood of ticks is 
capable of transmitting the double infection, bnt fnriiisbes no 
evidence as to wlietber a single tick is capable of barbouring both 
tbe parasites. This possibility is, however, not excluded. 

2. The thansmissiox oe A]sr.'iPLASMA by means oe larval blue 

TICKS TO Ex'GLISH CATTLE IMMUNISED AGAINST Babesia 
higemina. 

Experiment A . 

Ox 922. — Immunised against redwater in England by a sub- 
cutaneous inocnlatioii of 10 cc. of immune redwater blood. 

On tbe 5tb day after inoculation tbe temperature rose to 
40 '6^ C. Blood examination was negative, but tbe animal was 
given a dose of trypanblue. Tbe temperature fell rapidly and 
B(ihe:>ia higemina was observed for the first time on the 7tb day 
after tbe initial rise of temperature and again 6 days later. Tbe 
paiusites were present in very small numbers only. Tbe animal 
was boused directly it arrived in Soiitb Africa and observations 
carried out daily for a long period shewed that its temperature was 
normal. 

Tbe fully-engorged females from wdiicb the larvae were 
obtained were collected from animals in Matal, and since both 
Inibesiasis and anaplasmosis occur in Natal it is probable that tlie 
animals from which tbe ticks w'ere obtained were immune to 
anaplasmosis. 

Seventy-seven days after its arrival tbe animal bad placed upon 
it a large number of larvae. From the lOtb to tbe 14tb day 
there was a slight febrile reaction, Babesia being observed in tbe 
blood in very small numbers on one occasion only. Subsequently 
the temperature was somewhat irregular but examination of the 
blood proved negative. 

On tbe 55th day there was a further reaction which lasted for 
18 days. Anaplasma was observed in very wsmall numbers on the 
55tb day and two days later 8‘9 per cent, of the red corpuscles 
were invaded. By the 61st day tbe percentage of invaded cells 
bad risen to 18*8, but after this there was a rapid fall in the 
number, tbe percentage being only 0*6 four days later. The 
porasite was still demonstrable in very small numbers on tbe 75 tb 
day, and appeared to be of tbe centraleA' variety. On the 71st 
(lay Spirocliaeta theileri was observed for the first time and from 
the 76tb to the 86tb day there was a second rise of temperature, 
Anaplas7}ia marginale var. centrale again appearing in tbe blood 
with a maximum invasion of the red corpuscles of 5*4 per cent. 

It appears to be possible that the first rise of temperature was 
caused by the spirocbaete and that the appearance of Babesia in 
the blood was more of the nature of an accident, such as are 
frequently'' seen in 'immune',’ animals. ' ' ' . 
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Ex'pcri'irient B, 

(,lx 925. — l^iLiniTiiiised against redwater in .Mii.g‘,hr!ul a,s in tlu^ 
pievioas case, Tlie resulting reaction >s'as v(n;y iniid^ parasites 
l)eiiig* observed in the blood on a number of occasions, but 
in Ifirge numbers. 

The ticks used in tliis experiment were of tb.e same l,)i*()od as 
those used in the previous experiment. 

Several thousand ticks 'were placed on this iinimal on. 77’i.li 
day after its arrival, tlie aninmrs tmnpera.i.ure Itavijig bt‘C‘]i, i.^aken 
(l,aily ai.ul found to he nor.inal during i.iie who,.l(‘ of tin,' period. 

Tlie first ris(' of to.mi)(.‘r;rtu.r(^ occ.-urrcul on tlie 9t,h day and hisiiM'l 
for a ATee.k. Immediately afterwairds I'lierc^ vas a st^camd rise 
vrliicli was somewhat irregulai* and, lasted till, ^2(.)iii day, 

Babesia bigerriina was found on tlie 12t]i day. 

Prom the 45th day there was a tlrird reaction d,iiring wl,vic.l.,i tlie 
evening temperature rose as high, as 41*0^ Ck Repeated examina- 
tions of, the blood were made, but no ■ abnoiin.al.ity, sa,'\'e s],iglii,'. 
anisocytosivs was discovered. A fourth reacticm ta.)iiiiue:i.H‘ed o:u 
tlie 114th da.y during whicli, a few Amipl.asmata w'me found w,}i,ic]i 
belonged to the ‘ \ ceMmle variety. 

Possibly in this case also the irregular' temperature reactions 
were referable to tbe presence of siiirocdiaetes wlricb wei*(> over- 
looked; tl'ie possibility is not however excluded tluit tl.ie seve:ve 
Infestation with ticks was responsible. In. tliis case* appea;r- 
ance of A.naplasm.a vus delaycal a.nd would no douht liavc* (‘sca;p<ul 
observation ,h.ad not the microseoiiic examinai'iojis (,*o:iii"i!i,iicd 
for so long. 

8, The tiiansmission, oe a ruxi.E A.N.ArLASM'A i,nee(U.':io.n- to sns(,':E!*- 

TIBLB CATTLE BY MEAXS OE TICJK8 (,//. dsa(ilrmitiis) , 

0.x 934 wa,s inoculated with blood from. a,, calf i,lu'it wms i„nf( 3 ci:e(l 
with Anaplasina and Babesia rnufrins. ■ ■ It could he prowid in tl:Lis 
' case that Babesia bigemina infection was certainly ex(, 3 ,l;iided,, 
as 'was shown by the typical reactions obtained in botli a,ii,iiiials 
when subsequently inoculated with redwater. 

The pure Anaplasina infection wus obtained by means of ' b'l.ue 
ticks because it has been proved that this tick is not a host of i lie 
IB liiMtans, Ticks free from iiarasites had '-(o he 'uscmI rm i,h,is 
Experiment' . and' these were 'obtained by ,colh,Hfivi'iig ' the vftilly 
AUigoigecI fkm.iales:' horses. 

The larvae wiiich were liutched out at thty hiboratcny w^u’C 
placed', on a clea'ii, fleshly imported animal,', and if 'no rciu'iio.!.!, 
lT^slllted it Be taken that the ticks from the liorses 

', 'dean 'and also that the larvae obtained f,rmu lunufecdcd auinmls 
'■ must remain clean. 

''^,'^Ox::'931'.had placed' upon 'it : larval .blue," 'ticks deriveui from 
'■ females \that liaxi engorged tlieinselves .upon borses,, Thmx^ was 
no, reaction. ;', Prom " this tit,, might be'' '■■■concluded , that, the ti(‘ks 
: obtained' from the 'horse '.were not'in-fected.. ' The'"fu.ll'y engorged,: 
'."■females ■'■.were .collected from 931'.'''and'''t}ie 'laiA'ne derived, "fronr 
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these Avere placed on Ox 934 whicli was infected with Anaplasma 
and Babesia viutans. A large nnmher of ticks were used and 
from 20-30 clays later the fully engorged females were collected. 
The larvae derived from these ticks could only he infected wuth 
Anaplasma. 

Calf 1168 j wdiich was born at the laboratory and had been kept 
free from ticks, had placed upon it a number of young larvae 
obtained from Ox 934. The larvae went through the stages of 
development and began to drop oh on the 24tli day, Eepeated 
examinations of the blood proved negative. On the 62nd day 
there was a febrile reaction which lasted for 18 days, the tempera- 
ture rising to 40^ 0. Anaplasma vras found in the blood on the 
day on which the temperature rose. The maximum percentage 
of corpuscles infected was 7 ‘8 (on the second day of the reaction). 
From the 8tli day to the end of the reaction the number of invaded 
corpuscles amounted to 1 per cent. The blood lesions of anaemia 
were pronounced but soon disappeared. 

Proof of the purity of the infection , — To furiiisb proof of the 
purity of the infection of Calf 1168 blood was drawn from it aiicl 
injected into Ox 1217 which had arrived about a fortnight pre- 
viously and which, since arrival, had been housed and kept free 
of ticks. 

A febrile reaction commenced on the 22iid day and lasted till 
the 31st. xiiiaplasma was found to be present in the blood from 
the 22ik1 to the 44th day, there being also pronounced evidence 
of anaemia. Neither Babesia higemina nor B, iiviitans was foimcL 

The susceptibility of Ox 1217 to B, higemina was . tested by 
inoculating it with blood from Ox 1216 which had been infected 
with pure redwater. This resulted in a positive reaction and the 
animal Avas treated Avith trypanhlue. 

Ox 1218., For sixteen days a.fter its arrival .this animal 
was kept free from ticks and its temperature noted daily 
without any elevations being obserA^ed. It then had placed upon 
it larval ticks derived from females from Ox 934. 

On the 22nd day there aauis a slight rise of temperature, but 
blood examination proved negative and the rise AAms obAuously 
of an accidental nature. Commencingv on the TOth day there 
Avas a slight but typical febrile reaction AAFicli lasted for 15 days. 
Anaplasma Avas observed in the blood throughout the reaction and 
there AAms evidence of anaemia. 

Proof Avas .furnished' in ■■ the' same, manner as' In ' the XAase of 
Ox 1217 that the infection contracted by Ox 1218 was pare. 

The susceptibility of this animal to B, infection was 

also, proved in a similar manner. 

' 4. TkAXSM'ISSIOX EXPEIIIMENTS' WVITH .the .nAEVAE Of 
RIvipicephalus simus, 

„^ i,The fully engorged female, ticks were"' obtained from' Natal, and 
it Avas, presumed' .that the lanrae. derived.' from them' Avere infected 
'either' A\dth., Babesia or.'. 'Anaplasma* The 'OX 'is notThe.niost favour- 
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a,l:)le liost for JIMpicepliahis simus lai‘vae as oii],y a few a-ttac^,h 
tlieiiiselTes tO' tliis animal. 

fix 930. — This anii]Q,a,l A\'as lioiiseil for a period of iiiree 
and a lialf iiioiitlis after its arrival and its temperature noted 
daily. It tlieii liad pkiced on it a, nuniker of nmn^ kirvae. (in 
tile folloAriiig" day it was obseiwed tlial only a small iiiiitilier liad 
attacked tlieniselves , 

On tlie 75t]i d.ay there wa.s a rise of tenipieratiire wiiicli la,sted 
until tlie lOOtli da.y^ tlie febrile reaction running' a t,ypieal course. 
Anapliisina appeared in the blood at tlie <Mriiiiii,e]i,e(^iu.eiii; of ilie 
reaction and persisted ilirongliont it. Lesions of iiiiaeniia 'wc'i'e 
observed in the blood. 

Tlie purity of tlie infection in tliis casti AV'a,s tesi'iMl liy nsing 
50 cc. of the blood taken some six niontlis after tJie a.niniars 
recovery and injeciting it into a susceptible Eiiglisli aniiiial (1213). 

Tlie resulting reacdion was a very severe o:ii,e.i tlie aniiiial 
suffering from marked anaemia complicated by loss of appetite, 
inability to stand, and acceleration of respiration. Treatment 
was resorted to and the animal recovered. Babesia Ava,s not 
obsei'Amd in the blood during tlie reaedimi, but A.na.plasiiia was 
present in very large numbers. 

The susceptibility of Ox 930 to babesiasis was tested by plaidng 
on it infected larval blue ticks derived from females engorged on 
an immune animal. There was a positive reaction, Babesia 
bipemina a,;p]:)ea.i;'ing in the blood from tlie 29t1i day. Tli.e:i:’c^ was 
a 1‘ise of tempei'ature on tlie 20 tb. day aud S ia'ro(‘iiaeffi. ilieUeri 
was found to be present in tlie -blood. 


Co7ichisions\ 


Five imported Etigiisli animals and one stall-borii Africander calf weii^ 
used for the experimental transmission of Anaplasma hy in<3ans of tkikw. 
All the animals were siiscex)tible to the disease. Two of the Engli^s}l 
animals were immune to redwater the immunity having been conferred 
experimentally before exportation. 

Anaplasmosis was transmitted in every case. , In the first experiment 
both anaplasmosis and babesiasis were transmitted by means of larval blue 
ticks derived from females engorged on animals immune to redw-ater and 
anaplasmosis. In the second experiment the ticks transmitted aimplas- 
mosis to animals imnmne to redAvater. In the third experiment the ticks 
used were originally obtained from horses and Avere proved to lie <mtirely 
free from infection. These ticks Avere infected by placing them on aii 
animal Avhicli - had , passed .through anapIa>smosis and mmtwM babesiasis. 
-Only the Anaplasma infection „wms ■transmitted as shewn by sulisequent 
inoculations of the English animals with, blood. In the fourth ex]jc:riment it 
was incidentally, proved that the, larvae of i^/ripmcp/^alw^s■2‘^flcw« are capable 
of, , transmitting a pure -Anaplasma infection., ’Ail the -animals, which, 
:'pass,ed through' arr attack of pure anaplasmosiB 'remained susceptible' to 
' infeotiom with'-Bad-c-na 6if/-emma. '■ 

■ ,, It' must; be considered .as proved .that'; Anaplas,ma can be transmitt eid, by 
means of ticks either by itself or together with MgeAtmia and Spiro- 
ehaeta. theileTl. . This proves -that ■. a.napI.asmosis and ''babesiasis "'.are in- 
dependent conditions; Reference .must be :made to,' the-,. comparatively', long 
-".period, of-' incuhatioil, „af ter tick infestation, ■■\'’'E'ull 'use , '.was,, 'made "of'- this 
...fact ,;in- the"; protective ''i'noculatio.n against' "anaplasmosis'' {A. '/marginak 
: YmScentrak against'-A. margimle mfecUon). 
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Addendum. 

The Virus of rlncuplasmosis does not through a Berkefeld 
Filter . — 111 all liis investigations tlie aiitlior lias considered tlie 
rounded bodies contained in tlie red corpuscles^ eitiier centrally 
or peripherally jilaced, to be o£ a jiarasitic and protozoal nature. 
This view is based on the staining and biological cliaraeters oi the 
bodies. 

In sjiite of the proof furnished in support of this view the idea 
suggested itself that the so-called Anaplasma might not be 
parasitic in nature but only a phenomenon associated with the 
disease — a cell-inehision such as have been demonstrated in otlier 
diseases. If this were the ease the virus rvonld be invisible. 
Since the disease is transmissible by inoculation an answer to the 
c|iiestion could be obtained by filtration experiments. With this 
object the following experiment was undertaken. 

A quantity of blood was taken from Ox 1192 which had con- 
tracted aiiaplasmosis naturally and in which 50 per cent, of the 
corpuscles were invaded. This was diluted with 12 volumes of 
salt solution and passed through a Nordtmeyer-Berkefeld filter. 
Three hundred cubic centimetres of the filtrate were inoculated 
subcutaneously into Ox 1211 (English). There was no febrile 
reaction, and parasites did not appear in the blood. 

Six wr^eks later the animal was tested with regard to its 
iioniunity to red water and aiiaplasmosis. It -was given 5 cc. of 
blood from each of the Oxen 1216 and 1212 which v’ere immune 
to redwater and anapilasmosis. 

A. febrile reaction resulted and B, Irigf vima was found in the 
blood on the 7th day. Treatment with trypanblue was resorted 
to and the parasites disappeared. From the 50th to the 65th day 
Anaplasma was demonstrable in the blood. The parasite was of 
the ‘‘ centraleF^ variety. The reaction ivas slight. 

BABESIASIS. 

(119) Pecaud (G.). La Piroplasmose Bovine an Bahomey. 

[Bovine Piroplasmosis in Dahomey]. — Bull. Soc. Path. Eivot. 
1912. July, VoL 5. No. 7. pp. 482-486. 

Young animals are principally attacked and in them the disease 
is benign. Among adult animals only a small proportion are 
affected, but the disease' is far more serious. ' The principal 
symptoms are: "Weakness, 'anaemia and 'cachexia associated with 
slight inco-ordination, more or less elevation of temperature, 
diarrhoea, and slight jaundice. Haemoglobinuria is only excep- 
tionally observed.' Death takes place in severe cases' in fifteen to 
twenty days. 

The lesions found at the post-mortem are not marked. There 
may he oedema of the lungs with extensive areas of eongestioii, 
a large quantity of liquid in the pericardium , petechiae on the 
heart. The spleen may be enlarged and congested, and in two 
cases was found to: he '.ruptured. '' There is enlargement and' con-, 
gestion ';of the ,. liver. ■' The" Id cl neys ' may 'sbu\v.' haemorrliagic 
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iieplil'itis. Tlie blood is watery and tlie niiiubor of red o-orpiiscdes 
greatly reduced » 

Tlie parasite occurs in tlie blood in four \vell-iiiarlviM:l foi'Miis : 

(a) Classical Ijigeiiiinal forms, with, rarely, four pa.rasites in a 
single corpuscle. 

(b) Ring forms liaving tlie clironiatin collected at one point and 
a central vacuole. 

(c) Itod-sliaped a/nd comma-sliaped parasites lialf tlie siibstjiiK'C 
of wliicli is composed of clironuitin. 

(d) Siuall forms arranged in tlie form of a, Maltese cross. Tbe 
parasites are most abundant at tlie co;miuerK.'eniont <,)f a;:n.d during 
the argute sta.ge of the disea, se. Tliey dO' not disa,i:)pear (completely 
from the blood, and may reappear if the vitality of the aiiinial is 
low'ered from som.e other cause. 

Details are given of a fatal case wliicli was complicated with, 
ulcerative stomatitis and gastritis. 

Idle following is a summary of a benign case in a calf four 
and a lialf niontlis old. 

The first symptom observed was weakness of the (|uarters and 
slight greenish diarrhoea associated with a little elevation of 
temperature. For the following five days tlie condition reinaiiied 
tlie same, tTviii piroplasms being very scanty in the blood. Tavo 
days later the temperature haci risen to 39^ CC, jiarasites were 
riumerouvS in tlie blood, jiarticulaidy tlie twin and ring fcirins. 
Puiicta,te basophilia wms also observed. Tlie follovving day piro- 
plasms were rather less nuinerons. ^JTie syniptoiiis gi’iuliia’l'ly 
abated, piroplasms disappearing from the blood, and tlie calf 
appeared to liaAnc made a comiilete rec'overy two im,)ntbs lainin 
Shortly afterwards the animal Avas used for the ])i*eparati()ii of 
Jeuner’s vaccine, and during tlie period of eru|itioti and foi- some 
(lays after a small niimher .of twin parasites Avere discovera^bl.e 
in the blood. 

Five cubic centimetres of the blood of this calf, rvuTlidrawn 
Avlieri tile piroplasms wnre not scanty, Arere injected into a calf one 
and a half months old. On the ninth and tenth days the animal 
appeared to be ill and refused food. There Avas " slight fever. 
Papisites first irppeared in the blood on the iiineteeiith day, a feAv 
twin forms being observed. About a week lateiv ring and rod 

ibnns weixv found.. . ^ Within, ten -days- the parasites had dis- 

appeared, and the' animal -re-covered'-'rapidly. 

Inoculation experiments, have been repeated on two occasions" 
with positive' results, every care being taken ' to, avoid the, possi- 
bility of 'the results being due to natural infections, 

■'/Ticks 'are, very .numerous- 'in Dahomey' at tb,e 'commencemei'it 
of the rains, and the species found are B. annvIatK,^, B, decolora^ 
ims and unidentified,„,speoies' of Amblyomm'a and Ilh,ipi(xp]xalus;' 
Piroplasmosis '..appears' ■.mfter ' the ■■ rains ' only (NO'Vember, and 
December). ' 

,' Injections;' of twenty-five", to fifty, centigranimes',,' of 'atoxyl .cause 
'a rapid decrease in the- number of para'sites'b' "v' :■ 
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THEILElilASlS. 

(120) TiiEiLEii, (A.), Weitere Beobaditungeii, betreSead die 
ilbertragimg voii Kiisteafieber vermittels Zeckeii. [Furtlier 
Observations regarding the Transmission of East Coast Fever 
by iiieaiis of Ticks.] — ZeifscliT. f, Infehtionshrankli. Parasit. 
KranJcht. u. Hyg. d. HaiisP 1912. Yol. 12. Fo. 1. 
X)p. 26-42. 

As is well knowii tlie parasite of East Coast fever can be traiis- 
initted by five species of ticks, ^ lilii piceijlialvs appendiculatus, 
IL evertsi, 11. simus, R. niteiLs^ and R. capensP. 

Tlie species wliicb occurs most frequently in conntries wliere tlie 
disease is kiiowii is tlie R. appendicnilatusy and it was with tliis 
ticlc tluit tlie aiitliorn experiments were carried out. 


Expeiiiment 1. 

A. Browfij ticks Lvhich Jiave J)een infected ivith East Coast feoer 
as larvae^ transmit the d/isease to susceptible animals in the 
nymph stage , hut arc nondnfectiee in the adult stage, 

R. appcndlcidatus Imago (No. 2G8). 

Fully engorged female ticks, obtained from Natal, deposited 
eggs a few days after reception, and tliese liatciied out a montli 
later. 

Larvae placed on an infected animal for tiiree days wlieii tbe 
parasites were numerous in tbe blood. 

Larvae moulted normally and tbe resulting nymi)bs were placed 
Oil a susceptible iiiiiiiial. Tlie disease developed on tlie IStli day, 
and 12 days later tbe animal wins slaugbtered for inoculation 
experiinents. Tbe nympbs engorged tliemselves, and after iiioult- 
ing were placed upon two otber animals. 

(b) R.' appenddculatus Imago (No. ?j(}9). 

Larvae derived from fully engorged females were placed on 
calf TOO. They engorged tliemselves and dropped off at a time 
Yv'lum the parasites were numerous in tbe blood. As imnpiis they 
were placed on calf 917 and tbe animal developed tbe disease and 
died; parasites being numerous in tbe blood and agarnoiits and 
gamoiits ill tbe glands. Tbe females developed from nymiihs 
collected from this calf were x>laced ujion two other animals (1145 
and 1088), ill order to test their infectivity. 

(c) R\ eqjpendiaulatus (No. 335). 

Larvae^ placed uiion naif 917 wdien 'suffering from the disease, 
the ticks being coilected at a time when there -were numerous 
parasites in tbe blood. ' ' 

The resulting iiympbs Avere used together with those from 
animals 700 and 923 (tickvS 268 and 309) on eight animals (Nos. 
5:61,, 908, ,919,^1011,, 914, 1012, 1026, and'1040),.' 

'■ ',,,'Six 'of tbe'cigbt .animals contracted. the disease;,' '':'' 
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B. Brown ticks which have heeoi hifectecl ivifh Ea.rl (h)ast fever 
as larvae are nninfective for (ininials that arc ineaiiine to the 
disease as a- result of inoculation, and are cleansed' by being 
■phiced, upon such, animals. 

Lai'vae Nos. 309, 268, and 3o5 were fed ii,T)on iiifeided a,niiinilB 
and proved to be infective in tlieir nyniplial stag-e by placing;*’ tlieni 
upon susceptible animals, but nymplis derived from exact];y tlie 
same source pi'oved to be non-inf active wlien i>l,{iceJ iipoii 10 
animals tliat had been rendered inmmne to tlie disease experi- 
inentaily. 


C. Ticks whiidi have passiul their uyniphal stage, either upon 
susceptible auinials to which they ha ve transmitted^ the disease 
or upon, uiiniunised aninials fall to transniit the disease to 
susceptible aninials in the adult stage. 

Six experiments of this nature v'cre carried <jut with neg’iitive 
results* 

The aiitlior draws the following' conclusions from this series of 
experiiiieiits : — 

Tides which fed an larvae on diseased animals and transmitted 
tlie disease as nymphs to eiglit suseei)tible animals, or wiiicli fed 
as nymphs on twelve immunised animals, failed to transmit the 
disease when placed in larger numbers on, six susceptible animals. 

A number of animals were used in the experiment and a large 
number of ticks were employed so tliat the possibility of any 
accident can be, exd,iide(l. 

Expm;u:M,;i5.NT 2. 

Ticks which have fed upon aninials sufjeriny from East Coast 
fever do not always transniit the disease in^ the s ueceedlng 
stage. 

Details regarding the ticks used. 

1. li. appendiculatus No. 3 63. 

Larvae placed upon ox 1013 on the 7tli day after the rise of 
temperature, and collected eight clays later; this being three days 
before the animal died from the disease. Parasites were 
numerous in the blood and all the developmental vstages of the 
parasite were discovered in the glands. 

2. R. appendiculatus No, 304. 

These ticks were ' placed upon an infetded a.ni:mal (Nc,). 908) ou 
the f)th day of the disease and fed for 10 days. 

Ze R. appendiculaU^^^^^^ No. 355. , 

The larvae fed for '5-7 days' up'on an infected aniinal (No. ,913). 

4.'hid a:^^ancZfcwZa^w^''Noy356.V 

' Led 'for 3-6 daysyupon animal 914 . ■ ,'.This;animal ixmovered iToni 
the disease, , '■■■ 
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5. R. api^encliculatiis No, 349. 

Fully engorged nymplis were taken from a diseased animal in 
Natal and moulted in tli.e laboratory. 

G. R. appendiciilnfAis No. 411. 

Fed both as larvae and as nymphs on affected animals (Nos. 
914 and 1053). 

7. R. appendimRit/us No. 426. 

Larvae hatched out from eggs laid by engorged females 
obtained from Natal. Fed upon a susceptible animal and after 
moulting were fed upon Ox 1111 which was suffering from East 
Coast fever. 

8. R, appendicAdatii^ No. 373. 

The mature females were obtained from animals 906, 1088, 
1009, and 1021. Tlie larvae were placed on ox 909 when it was 
the subject of tlie disease. 

Tests of the infectivity of the Ticks. 

(a) Brown nymplis 303, 364, 355, 356, mul 349. 

1. Ox 627. — This animal had previously been used for inocula- 
tion exiieriinents in connection with the transniission of the 
disease witli negative results. 

On three separate occasions this animal had placed on it a 
number of nymphs (Nos. 363, 364, 355, and 356), but in no case 
was there any reaction. 

Subseqnently there were placed upon it 6 imagines obtained 
from Natal. Three of these attached themselves. The animal 
developed the disease which terminated fatally. 

2. Ox 911. — This animal had also been used in transmission 
experiments with negative results. 

On two occasions this animal had placed on it 20 nymphs (Nos. 
364, 355 and 356) without there being any reaction. 

Six brown ticks from Natal were subsequently placed upon it 
with the result that a. fatal attack of the disease was set up. 

3. Ox 1014. — The history of this animal was the same as of the 
preceding ones save that nymphs failed to set up the disease on 
four separate occasions. 

4. Ox 1 068. History like that of No. 1. 

(h) Brown Nymphs Nos. 363 and 373. 

5. Ox 1037. — Had been used in experimental work without 
result. Twenty-seven ticks (No. 363) failed to cause any reaction. 
Five months later 20 nymphs from ox 909 (No. 373) caused a 
fatal reaction. 

(p) Brown Nymphs Nos, 363, 364, 349, 411, an <7 426. 

6. Ox 1046.— Aiuiiial had been vised unsiiceessfiilly in traiis- 
missioii experiments. ' 

On two occasions nymphs and on one occasion adults from 
■ Natal 'were placed upon .this animal without ''result, '■ 
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Stibseqnently a fiital attack of tlie disease was sc't up by b) 
adults, 8 (^(). 411) from, animal 105:], and 2 (No. l-2(>) from 
ox 111] . Only five of the ticks a<dually atiacInHl themselves. 

(d) Ih‘Oirn Nymphs Nos. rlfid and :)fid. 

T. 0.x 104.:.). — P]‘evioiis Iiistoiy as l)efor{\ 

First batch, of ticks (iiym])hs No. :Ui4) failed to set' uv tln,^ 
(liseO'Se. 

Six wecics later a, second 1)at(;h. of tlie same ticlvS sed ni) a fatal 
attack. 

8. Ox 1017'. As ox 104:], save that the ticks wliitdi failc'd to set 
lip tile disease were No. :>(>:>, and tliose which ('aused the fatal 
attack w'ere No. 304. 

(e) K. appendiindatus (Nos. 304, 349, 411, and 426). 

9. Ox 1090. — Had not been used before. Was obtained from 
a district free of tlie disease. 

Ten tick's No. 364 were pbnmd nrioii tlie aniinal Init only 6 
attached tlieiiiselves. There was no reaction. 

A montli later four adult ticks from Nainl were placed n])on 
the animal, two attached tliemselves without producing any 
reaction. 

llrree weeks later 6 adults (No. 411) fT’o,}n animal 1053 were 
used , five of wl i inli a ttaid i ( m1 1 1 1 emsel ves . 

A week later two more of ike same tif-ks ivere nut on the animal 
and also^ two f.rom anim.al. 111! (.No. 420). 'Tlie a'ninm.1 c(,}ii- 
tincted the disease and died. 

(f) R, appendiculatus Nos. 36:>, 364, and :M9. 

10- Ox 1082. — l^liis a.ni.mal was oliiained ti;om a ilisiidct i’ree 
of the disease and had not lieen used for experiment. 

On two separate occasions brown nymplis (Nos. 36:] and :](M 
respectively) were placed upon tliis animal witlioiit; iiroilinririg ji 
reaction. 

Subsequently a reaction wliieli termi.iiated fatally vais olitained 
by placing 6 adult ticks (No. 349) obtained from Natal on tlm 
animal. 

(g) E. appencUndatus 

■11. 0,x 105(j.~ThivS animal had 'been used ju'eviously for a 
'transm,ission experimunt" which w’as ■.nnsuccessful; infetjtion' and 
death followed the attachment of 7 nymphs (No. 364). 

li'imn 'tliese experiments (it. ina.y4n^lseen' that;. 

: Ticks'No. 363;were not. infected. '' 

, " Not. all the ticks. in. batch :364 were infective. ', 

. Batches 355' and 356 were not' infected. 

BateK'.'No..349 .were infective-,"" but inltwo cases in .whieh' two 
, ■ and three' ticks':.' were ■ used the"' .disease ' was- ''net ' trails- 
.' "mitted, . ' 

" ' .Batch No.' 373. were' infective.'('v 
', :",:,Batcdies'' 411 and 426„were infective,..":"'''" 
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ExPEraMENT 3. 

Adult hroivn ticks which fed. as larvae on infected animals aiul 
loere vindent as nyiwphs failed to trausinit the disease udieri 
the nymph stage was passed, upon rahhits. 

1. Id. appendicnlatus No. 342. 

Tlie larvae were derived from adults collected in Natal and were 
placed upon ox 923 at a time when parasites were iiiuiierous in its 
blood. The eng'orged larvae were collected and inoiilted normally. 
A iiiiinber of them were placed on animal 596 and transmitted 
the disease, otliers were placed upon a rabbit, the engorged 
nymphs being collected. 

2. R. appendicidaiiis No. 309. 

Larvae derived from adults collected in Natal were placed on 
calf 700 wliicli was suffering' from the disease. After moulting 
some were placed on calf 917 and transmitted tlie disease, and 
others were placed on a rabbit. 

Test of the virulexce of the Ticks. 

1. Ticks from both of the rabbits were placed on ox 1059 in 
succession without itroduciug tlie disease. Tlie animal subse- 
fluently died from East Coast fever. 

2. Ox 1019 had tliree hatclies of ticks from tlie rabbits placed 
upon it, two from tlie first and one from tlie second, without any 
reaction being caused. The ariinia]. suhsequeiitly died from tlie 
disease naturally contracted. 

Expeetmext 4. 

Adult ticks udiudi have passed their nym/ph stage on animals 
vdiich have recorered from East Coast fever are unable to 
transmit the disease to susceptible animals. 

The immune animal used in this experiment was No. 914. 
This ox was infected by nymplis Nos. 268, 335, and 309. 331ne 

bodies were demonstrable in its glands, and T. was present 

in its blood. The animal recovered. 

The ticks which were placed upon the immune animal were 
nymplis No. 298 obtained from ox 868. 

Test of the Ticks. 

The engorged nymphs were collected and after moulting were 
placed on ox 1021. There was no ' reaction . 

Calf 1130 also had some of the ticks placed on it but without 
any siibsequent reaction. 

: ACoXCLUSIOXS. 

1. Brown adults which were infected as larvae, and which transmitted 
the disease as nymphs, are not infective for susceptible animals. Three 
different, batcher/ of ticks were used.' ' In ''the nymph stage they, transmitted 
the 'disease to eight'anixnals, ' but failed', to ■■transmit it' to two,, susceptible, 
■ animals in the adult,' sta,ge, ■ 
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2. Ticli's ]:ie]oiigi,iig to tlie. same "batches which. lia,d ]."eax:;liG(l tlie nyiiipli 
stage on iinimaJ,s experimentally imminiised a.gi'ii:nst i^jast Coast fever 

to transmit tlie disease in six cases in the fidiilt sta,,ge. Tliis |;)i‘ove.s 
tliat Tirowii tielvs wliich become infected in one stage a.re cb'ansed in tlio 
following sta.gc wJuiluM* tliey engorge themsf'lves on iiiinnine or susceptibh^ 
animals. 

3. Tides infeeted n,s larvae which ]:)n.sse(1 tlie nymjili stage on rabbits 
were not infective for snscejitilile aninials as arlnits. This confirms tlio 
foregoing fact that a, tic*k loses its inifHybion thc5 first time it feeds on a 
snsceiitible or iinmnnc' animal. 

4. Clean or ticl^s whii'Ii feed on a, recovered (iinnnnie) animal 

do not transmit tlu' disease in tlioir next stage. ITiis conclusion was arrived 
at eiglit years ago. (See Annual lleport of the. Governuient 'Veterlnafy 
Bae/terlohn/i^f, Tran.^vaal Dept . of A. (irlcidtmre, 1904-1905.) 

5. It has lieen sliow' n that different hatcTies of ticks wliich wei'e collected 
at tlie saine time and kept nnder the same eonditions do not transmit tlie 
disease during tlie next stage even ivlien placed upon aiiimaJs in large 
numbers. Otlier batelies keiit nnder the same conditions and collected in 
tlie same way infeed a few" animals only, ■while still others prove to be 
infective on every occasion, and even wlien used in small numbers only. 

It is difficult to exjilain this fact but it is quite possible that external 
circumstances have an influence in some wm,y or other. Those ticks wdiich 
failed to transmit the disease w^tme fed during the coldest periods of tlie 
year. This is possilily the explanation of the fact that the disease in the 
field is relatively less severe during the wdiiter months; hut the fact should 
not lie lost sight of that at this period of the year the ticks are not 
■{■iartic'uhirly active. 


TETPAT70S0MIARIS. 

(121) BbACivLfKtK (B,). The Trypanosomes found in a Horse 

Haturally Infected in the Gambia. 'A Double Infection . — Amu 

Trap. Med.^Sf IDirasit. 191,2. May 29. Yol. 6. No, 1. 
B. pp. lOTVllG. 

In the fii’st place’; reference is made to' tlie coiicl.risioii of a 
previons pitper'*^ pnblislied in 1911, 'the reference beings as 
follows : — 

A former paper (1911) dealt ivith the trypanosomes found in two 
liorses natural]}?' infected in the Gambia. These horses were referred to 
as Horse A and Horse. Ik The former, Horse A, contained in its peri- 
pheral blood two foimis of parasite, one long the other shoid ; tlie latter, 
Horse B, presented one form, of parasite only. The conclusion of the 
paper wms as folIow^s:—~ 

‘^(1) We consider the trypanosome found in Ilor.s'c B to be T, dimorphonf 
■sens'll Laveran and Mesnil. 

(2) The long form in Horse A appears to ns to he T. vivax. 

(3) As regards the short form found in Horse 1, we do not feel justi- 
'ffied ah, the present stage in , assigning its position. It :may be a Diraor- 

phon-like ■trypanosome of low pathogenicity, or simply a "modification of " 
the long piirasite of lIons'C’A.” 

.The forms , of ' trypanosomes were separated by animal 
iBOCiiIation and. from .this 'the ■axitlior adduces evidence of the dual 
mfectioiiP' Apart from the morpholo'gical -differences, the 'iollowt 
ing: evidence proves .this duality. ,■ 

' Tlieiong form of trypano’some. has 'been kept rnnnmg.for a 'year 
ill goats/ maiiitainingvits .morphology for the ,'wdiole of the,, time,. - 


■ Yorkb &'BiiACKLDGK. ■■'■ The Trypanosomes 'found in'Two Horses naturally 
■infected -in the' G.ambia,,' 'Arm, ■ ■Vol 5. ,„ No, S, 
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and sliort forms have never appeared in any goat save in one 
instance at the first passage. The short form vn,s in the minority 
in the proportion of about one to a thousand of the long forms. 
Ill monkeys, guinea-pigs, rabbits, rats, mice, and dogs only the 
short form has appeared, save in one rabbit of the first passage 
(inoculated from the horse) in which long forms predominated 
till the last clay, when the short forms suddenly became numer- 
ous. The short form after being carried through a number of 
smaller animals was inoculated hack into a horse. The blood of 
this animal was found to be highly infective for a goat, dogs, 
rabbits, guinea-pigs, rats, and mice, but only the short forms 
appeared. 

Many laboratory animals having proved themselves refractory 
to tlie long form were readily infected with the short form, 

A small number of laboratory animals inoculated intraperi- 
toiieally from goats infected with the long form became infected, 
and parasites were found in their blood for brief periods, but the 
strain could not he carried on in the same species. 

Pntiiogenicity of T. vivax in cjoafs.—The average period of 
inciihation was nine days, and the period of illness thirty-one 
days. Every goat inoculated heeanie infected, and none 
recovered. There was no marked diminution in the period of 
incuhation or in the duration of the disease. 

It was observed that T. nirar after it had been preserved for 
some time in goats gradually became slower and slower in its 
movements. This change of movement commenced in October 
and persisted till March, when the original motility returned, 
Circnnistances indicated that this slackening of the movement 
was not due to conditions of temperature in the laboratory. 

Two strains of short forms were kept running, one in rats only 
derived from tlie horse inoculated from a small laboratory 
animal, and one in rabbits derived from the original horse. There 
was ohseiwed to he a marked increase in virulence of the strain 
passed through the horse, the period of incuhation being reduced 
from eighteen to four days. 

(122) Bruce (Sir D.), ■ Harvey' - (I).),, Hamerton' (A, E.), 
Davey (J. B.), & Lady Bruce. The Morphology of Trypano- 
soma simiae, sp. nov. — Proo. Roy. Soc. 1912. August 24* 
Series B. „Vol.: 85. No. B. 581.- pp. 47T481. With 1 
plate and 2 text-figures. 

This trypanosome is remarkable in that it attacks only such 
widely different animals as the monkey and the goat. Oxen, 
baboons, dogs, guinea-pigs and white rats appear to be immune, 
The trypanosome is fatal witlr great rapidity to monkeys. In a 
series of nineteen cases the average duration of life after the try- 
panosomes were first seen in the blood was only 2'9 days. In the 
Kasu Hin distinct the caiuuer is frZo.mna mom 

In the livingunstained state the trypanosome shows active trans- 
latory nioveinents. In preparations fixed with osmic acid and 
stained by Giemsa the measurements of the trypanosome were 
foimcl to be as follows. In the monkey the average length was 

B 


'. 28022 : 
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18’1 inicroiis, tlie maxiiimm beiiij]^ 24 and ilie minimiini 14, In 
tlie goat the average lengtli of the trypanosome was about one 
micron less than in the monkey, tlie maximnni being 21 and tlie 
iiiiiiiniiim 14. 

The species is nionoinorphic. Tlie average breadtli is T75 
microns,, the ina.ximxini being 2*75 and the ininininni 1. The body 
is frequently extended in a straight line. Tlie posterior extremity 
is blunted, poiiitcid or I'ounded, and tliere is frequently tlie appear- 
ance of a vacuole at the extreme end. The body sulxstauce is frcax 
from granules. Tlie nucleus is oval, and, situated alioiit tlie middle 
of the body.' The inicroiiucleus is small and roiiml, situat'ed alioiii; 

niicrons from ibe jiosterior end of the liody. A. ])e(ailiarity is 
tbat it is always placed at the edge of tlie trypanosome and appears 
to protrude a little. Tlie tryxiaiiosome diffei’s from the .72 viva,t' 
and 72 uniform e in that the undulating^ mem lira ne is well 
developed. It is difficult to say wlietlier the species has a free 
■flagellum or not. 

In the moiikey these swann in enormous 

numbers in the blood. Large masses of them can sometimes be 
seen, the musses being snffieiently large to fill up the whole field 
of tlie inicrosco])e. It would appear as if nia].ti]>lication took 
]>bu^e so rapidly tliat individual trypanosomes bad not time to 
disengage themselves. Oilier division forms are observed in 
which the trypanosomes apxicar to lie joined icgethei‘ liy their 
no.n~flagellar ends. 

(Urnclumnns, (1). T. diniuj’- is a wcll-deihuMl saecios, easily seiiarated 
hy its inorjiliology alone from the otliei' trYj>anosonies n'liich Jiave ixam 
(lesc'rihed as eariBing disease among d<)niest-ica ted atiimals. 

“ (2) It sets up a. clrronii^ disease in goats, but is ebielly rfvriiarlcable for 
its rajiidly fiital action on monke 3 ^s. 

“ ( 3 ) In Nyasaland it is carried by ( 7 . nionlfam and in tin's distri<'t 
(tuitral Angoniland — tliis tsetse-fly is found to l>e lieavily infected xviih 
this trypanosome.” 


(•123) KixghoExX (Allan) & Youke (Warrington). Trypanosomes 
obtained by feeding Wild Glossina m.orsitam on Monkeys in the 
Lnangwa Valley, Northern Rhodesia.— An /n Trop. Jlfed. i)' 
ParasU. 1912. Sept. 12. VoL 6. Yo. 3. A. pi). 
317-325., ' ' 

2 TTnfortunately owing to the lack of healtliy goats and slieep 
these animals could not be used in the expculments witli wild 
(r. inoiikeys being the only animals available for tlie 

pmrpose. .: In, spite' of this a' certain amount of evidence exists that 
both, 72 and 7\ nanmn are naturally trans.mitted by tlris flyy 

although proof is not fortbeoming. 

■ I.m the ' first series, of experiments 3., 008 flies were fed on '28 
', monkeys , ■ Nineteen ■ of '■ the . monkeys became ' inf ed:e(1 . ■ '.The ' try- 
i:)ano,somea' isolated were. the.. T,’ 72 pec.onmi and '"a 
tliird, ■ Iiitberto undescribed -p'arasite' for wdiicli the: name ',72 
igiioUm is suggested. The proportion of wild, fly infected witli 
these ' trypanosomes : is, given as follovrsu ,72: 1: 300,' 72 

'■ ':rIiodesie7ise 1 :"534,' T. pecon/m l-lfiOO; ', . yV, ■ 

This'P ■wns.'obtaiTied,'"in ten ''experiments^'':' 



No. 2,] 


Trypanosomdasis . 


79 


Morphology. — In fresli preparations tliis parasite appears as 
a, coio.i3aratively sliort and slender organism. It is fairly actively 
motile lb lit exhibits no marked degree of translatory power. In 
stained preparations it is observed that the trypanosome is slender^ 
tlie posterior extremity is obtuse or bluntly rounded, the nucleus 
is rounded or oval and lies at the middle of the body. The 
eentrosoiiie is small and while usually situated near the posterior 
extremity it may be separated from it by an appreciable interval. 
The undulating membrane is feebly developed and a short free 
flagellum is onty occasionally seen. Tlie cytoplasm shows no 
granules or vacuoles. The average length of 200 individuals was 
17 microns, the maximum 23, and the minimum 12. 

FaiJiagendcAty, — The virulence of tlie trypanosome is very great 
for monkeys whetlier the infection he through the agency of flies 
or by direct transmission from monkey to monkey. The average 
period of iiicnbation was seven days and death occurred 2 or 3 
daj'S after the parasites apxieared in the peripheral blood. A 
rabbit was successfully infected by inoeulatioii from a monkey, 
tlie period of iiK^ubation was 22 days and the duration of the 
disease Gf>. One guinea-pig, five rats, and four iniee were found 
to he refractor_v and negati^'e results followed tlie feeding of 
infective flies upon rats. 

IHagmosis. — T. ignotnm most closely resembles T, miiforme 
but it is easily distingiiislied from tliat organism by the absence 
of a free flagellum and also by differences in the pathogenic 
range, xilthough the parasite has been isolated from wild G, 
mor.ntans more frequently than any other trypanosome it has 
been found in game or domesticaited stock and no informa- 
tion is at present obtainable regarding its original Lost. 

Tramiriission . — In one experiment the infective fly was deter- 
niiiied to be one of a group of ten. These were then killed and 
dissected. In nine of them no trypanosomes were found, while in 
tlie tentli a lieav}- infection of tlie proboscis was encountered. 
The gut, salivary glands and sncking' stomach were negative. 

(124) Kinghoex (Allan) & Toeke (Warrington). Trypanosomes 
infecting G-ame and Domestic Stock in the Luangwa Valley^ 
I'orth-Eastern Ehodesia. — Aim, Trop, Med, Parasit, 1912. 

Sept. 12. Vol. 6. No. 3. A. pp. 301-315. 

Glossina iiiorsitans is everywhere abundant in this valley, but 
in sjute of that a large and varied selection of game is found, and 
probably because of that domestic stock is very scarce. 

The authors found it advantageons to examine the blood in 
preparations dry-fixed in alcohol and stained by Giesma ratlier 
than to examine moist preparations owing to the rapidity with 
which the trypanosomes degenerated. The smears were made 
from Hood from one of the arteries immediately after the animals 
were' shot. 

Owing to the impossihility of getting “ clean sheep and goats 
all the iBOculations from game \vere made into monkeys and rats. 
The authors recommend, however, that when possible sheep and 
goats should \be used 'as well, since they are :snsceptible'tO'',most of' 
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tlie potlio,geB,ic trypanosomes. Tliis is import init wlien dealing 
"witli tlie T . vivox and 1\ Htitf uiii. 

One linndred and twenty-seven bead of game, comprising nine- 
teen genera, were examined., and trypa,nosc),mes we];'e foniid l)y 
dire(.*t examination, by inoculation, or by both metlmds in tliirty- 
tliree. Direcd examination was successful in twenty-six cases. 
Had a, number of smears been examined from each a.niinal tJiis 
number luiglit possibly liave been liiglier. In se\a:‘riil instances 
only a single trypanosome was found in a smear (io\an‘ing ttie 
greater part of a slide. 

Inoculation experiments, sliowed tluit per cent, of ibe 

animals were infected witli trypanosomes. Botli T, and 7'. 

nanuin were found in g«une, but no comdusions could b(‘ drawn 
as to the presence or absence of these parasit(‘s in {vriiimils in 
wliicli tliey Avere not found microscopically, siiu*e tlie animals 
used for tlie inoculation experiments Avere not susceptibb^ to 
either of tliem. 

Different species of animals appear to differ widely in their 
susceptibility. Trypanosomes Avere never found in zebi’a, Acilde- 
beest, or busbpig. Watcrbuck, buslibuck and kudu Avere fcuind 
to be tbe most lieavily infected species, tlie percentage in these 
varying from 66*6 to 57*1. 

l^liese differences may possibly be referable to some extent to 
dilferences of Ivabit of tbe species, tlie inosi; seriously infected 
species being found in thick cover wliere tliey would be moi‘e 
exposed to the liites of flies. 

A. table is given slioAving tlie spe(vies of tiypauiosome found in 
eacli of the infected animals. In compiling ibe table the informa- 
tion obtained from the results of inoi^ulatioii , w^bcre tliai was 
resorted to, lias been utilised. In this way ilie dilfereiitiaiion 
betw'een T. j)(W)ruin m\A T. nanuni can lie estaldislied, tliese 
pa ra sites bein g indistin gu Isliable moi‘|)l i ologi (‘ally . Do ul d.e 
infections Avere not nn(?ommon. 

As all tire animals shot appeared to be in pei'fect condition and 
presented no symptoms of disease, it is irrobable that tlieir 
tolerance of the trypanosomes is great, and especially as they 
have increased in numbers since rinderpest swept ilirougli tlie 
country. 

Emviinatiori of domestl^^ stoch.—Q^iWe were found in one 
village only, and tliere Avere only three animals. Two of tbein 
appeared to be in good condition, bxit tbe third Avas obviously 
diseased. , /These animals represented the remnant of 'a' large 
' herd that' had existed there vsome four or five year's hefote. 

The.coAv in. which trypanosomevS Avere found Avas lired on the 
'Government Farm and had never' been ontside tbe limits, of tlie 
toAAmsbip., Tsetse flies bad never been seen Aritliin sonie '...miles 
of t.be';place, but Stomoxys was abundant' in tlie 'Ivraals, and, at 
' certain seasons,, various 'species o£ Tabariidact Avere ■ coinmon . , ' " 

■ A iew'goats were'^seen,, .but these -were all. dead ■a...feAV niOTiibs 
after. 

Glossina morsifmis was found around all these villages. 

■'Four, goats were''un(ier,.'ob,serAmtion 'for.sonie'hmgth ' of,, tinie, .hut 
trypanosomes were found in the peripheral hlood on rare occasioTis 

■'[only., ' ■ 
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A dog was found infected witli T, Thodesiense. Tills animal 
came from just O'Ver tlie Nyasaland "border. Tlie natives said 
tliat it bad not been out of the village for over a year, and., as tbe 
disease in this species runs a very rapid course, there is no doubt 
tliat it was infected locally, 

Tbe aiitbors give a brief description of tbe morphology, patho- 
genicity, and transmission of the trypanosomes found from which 
the following details are taken. 

y, Thodesiense was found in 16 per cent, of the animals from 
which inoculations were made. 

T. mva^ was found in eight waterbuck, on© kudu, and three 
goats. Monkeys, rabbits and rats were found to be insnsceptible. 
The parasite is jprohably transmitted by G. morsitaQis. 

1\ nmiuin, — This trypanosome was found in one bushbuck, 
three waterbuck, and two goats. It was possibly present in other 
animals bnt, in the absence of inoculations, this point could not 
be settled, as the parasite is not distinguishable from 1\ pecorwm 
morphologically . 

The trypanosome is sluggish in its movements and there is not 
much translation. Inoculation failed in three monkeys, one 
rabbit, and three rats. There is some evidence to show that it is 
transmitted by G, morsitans, 

T. pecorum was found in one bushbuck, one mpala, four 
waterbuck, two kudu, three dogs, and one wild rat. 

Presumably all the animals inoculated — nine monkeys, one 
rabbit, one guinea-pig, eleven rats, and two mice — became 
infected. 

Evidence wus obtained in one case that (?. morsitans is capable 
of transmitting this trypanosome, but there is a large amount of 
evidence that other carriers, and probably more important ones, 
exist. 

Evidence was obtained in one ease that possibly Tabanidae are 
capable of transmitting’' the infection. 

In support of the view that flies belonging to this genus are 
capable of transmitting* trypanosomes it may be mentioned that 
within the past four years there have been three outbreaks of 
trypanosomiasis among cattle in districts where tsetse flies may 
be absolutely excluded. Stomoxys and Lyperosia are constantly 
present, and during the rains various species of Tabanus, Pan- 
gonia, and Haematopota are common. 

A trypanosome which has not yet been identified was found 
in one bushbuck. 

In fresh preparations the parasite was markedly poljmiorphic. 
In stained preparations the trypanosome generally resembled the 
i)rucei or gamihiense, except for the presence of occasional 
pc6‘or?^???,-iike forms* The maximum length was 33*25 microns, the 
ininimiim 10*75, and the average 20. Monkeys,' rabbits and rats 
were infected experimentally, but a guinea-pig failed to become 
infected* 

A second trypanosome, the species of which was not known, was 
found in a dog obtained from the hills on the Nyasaland border. 

The parasite in moist preparations appeared as a broad stumpy 
orgaiiisiir which'' had no degree- of .translatoi’y;' power.,- 
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In stained preparations the following details eoTild beyiiuitle out. 

The trypanosome was very hroarl in eompaiison to its ieiigtlp, 
the ratiO' of breadth to length being 1:4-8. Tlie niicleTis wuis 
situated at the middle of the body or postei'ior to it. Tiie 
blepharoplast was very large and roiiiuled,, and situated near the 
posterior end Frequently it lay at one edge of the parasite and 
projected as a siiiail excrescence. Th..e imdiihiting ineiiibraiie wa.s 
poorly developed or absent. The cytoplasm coiitaiiied coarse 
granules and vacuoles. The average length was 15*8 microns, 
with a maximum of 20 and a nimiinuni of 10. 

A. rat showed no trypanosomes up to the thirteeiitli day after 
inoculation from the dog, and then it was accidentally hilled. The 
dog died some days previously. The strain was thus lost. 

The authors suggest that possibly the trypanosome was tlie 
same as that described by Montgomery and Ivingiiorn in 1909, 
for which LxIVEEAn suggested the name T. montgoiniwyl. 

Conclusions, 

^^1. Trypanosomes are of frequent occiiiTeuce in game and domestic 
stock ill the Luaiigwa Valley. At least 37*5 per cent, of the buck harbour 
parasites. 

2. Six species of trypanosomes were found, viz. : Tr-icp. iiiodcsknu’>j 
Trijp. mmXy Tryp. namimy Tryp. pccorum, and two others, of which one 
was possibly Tryp. montgomeryi. 

‘‘ »3, Glossina morsifans, in nature, transmits two of these trypauosomes, 
viz. : Tryp. rliodeslensc and Tryp. pecoriim, and probaljlv also transmits at 
least two others, namely, Tryp. vlvax and Tryp. nanum- 

“ 4. Cii'cumsiaiitial evidence exists to shew that Tryp. pccryrum may b('. 
transmitted by biting insects other than tsetse flies.” 

(125) Laveran (xi.). Au Sujet du Trypanosonia pecoriim , — hull. 

Soo. Path. Exot. 1912. June. Vol. 5. No. 0. pp. 
3T2-375. 

The author has already expressed his opinion that the .71 
pecorwm is not identical -with the T, congolense or 2\ dimiorphon^ 
basing his view" upon the following facts : 1 The serum of a goat 
which w-as immune to T. congolense and T. dimorplion and w"l:iich 
wns active against these two viruvses, -was proved to be inactive 
wFen mixed wnth blood containing T, pecorumi. 2 A goat 
immune to T. congolense and T. dimorplion became infected 
when iiiocukted Avith y. 

The author adds a number of fresh details wdiicli give additional 
support to his view". The goat referred to died from the infectionV 
and at the post-mortem the following lesions wnuAr founcL The 
goat was only a little more than half the w^eight that it was three 
months, beforevdeath." . The inguinal and axilhiiy,: glands'' 'w-ere 
enlarged,. ■ The spleen .weighed 90" grammes. No" , other .'gross' 
'.lesions were, discoverable. : There was "severe dry ' arthritis princi- 
pally involving* the knees j but this lesion aiite-dated the inocula- 
'tion with The ' try'p.anosome.. ,■ 

An African sheep w'hich had been successively iiiocuhited with 
T. peemdipT. dd/mo^^^ 'and' wliicli had 

acquired, .immunity .to all-', three 'was: inoculated" with, blood " from 
giunea-pig.' containing.; the,:-' pecorum. Trypanosomes appeared 
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ill iiie blood in very small numbers a fortniglit later, after wliicli 
tliey disappeared from tlie blood for some time. A dog wliicli 
was inoculated intraperitoneally with thirty cubic centimetres 
of blood from the sheep six weeks after trypanosomes had 
appeared in its blood became infected and died in eleven days. 
A second dog iiiocnlated in the same maimer four months later 
also became infected and died. A month or two later the sheep 
began to show signs of ill health and gradually wasted. Death 
took place nine months after inoculation. The inguinal glands 
were somewhat enlarged, the peritoneal cavity contained a small 
ciiiantity of serous liquid, the spleen was enormously enlarged 
and weighed 820 grammes, and all the other organs appeared 
normal. 

A second goat inoculated with guinea-pig blood containing large 
numbers of jT. ‘pe^onim became infected on the 10th day. The 
parasites were present for six days and then disappeared. During 
the next ten months six dogs were inoculated at intervals and all, 
of them heeame infected. A seventh dog inoculated two months 
later failed to become infected. 

Two months later the goat was reinoculated with a large dose 
of guinea-pig^ blood containing the trypanosome. 

A dog inoculated from it three weeks later failed to become 
infected. 

After a further interval of two months the goat was inoculated 
with blood containing the T. congolense^ infection resulted and 
trypanosomes were found in the blood eight days later. Trypano- 
somes were found in small numbers in the blood subsequently 
and the temperature varied a little. Up to the time of writing 
tlie infection had not proved fatal, but the author states that the 
reaction may be considered to he exactly lilce that wliieli would 
have been obtained with a goat that had not been infected with 
ihe otJier trypanosome. 

(126) Bouffaiii) (G.). Quelques Considerations d’Ordre Trophy lae- 
tiqne concernant le Trypanosoma cazalboui, [Prophylactic 
Measures against T rypcmosovui c(izalhoiiiJ\--BulL Soc. Path, 
foof. 1912, June! YoL 5. No. 6. pp. 380-385. 

Trypanosoina cazalboiii is the most widely spread animal 
trypanosome in the West African Trench Colonies. Together 
with 1\ dimorpJiom it renders whole tracts of country uninhabit- 
able for eqiiiiies and bo vines. 7\ pecaudi is to be found along the 
banks of all the rivers wdiere they are wooded. Whereas 
T, pecaudi is the cause of a sub-acute disease in the horse, is 
apparently harmless for the donkey, and produces a chronic disease 
in the ox, T, cazalhouiy on the other hand, is very virulent for 
the ox, causin.g^ death in as short a period as eight days, but more 
generally proving fatal in about six ■weeks. 

Ill the horse it is resiioiisible for a disease which develops very 
slowly and may last for two tO' four years. All the Soudanese 
species are very susceptible, ■ . y' V/''— 
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Tlie disease is rarely encountered in tlie slieep;, but the species is 
very susceptible to inocnlation. The wool-breed in the iieig'hboiir- 
hood of Tinibnctoo is particularly easy to hifect, trypanosomes 
being veiy immeroiis in the blood by the eightli day. 

Diagnosis is not associated with difficulty because trypaiiosoiiies 
are always to be found in the blood in eight days, and the iiiorpho- 
logical characters, and in particular the extreme activity, are 
sufficiently characteristic. Goats are less snseeptible than the 
sheep, but they are easily infected and are considered by the anthor 
to be the touchstone '' in the diagnosis of Sonma. 

Probably the G, palpalis and G, taclnnoides are the principal 
agents in the transmission of the disease, but the anthor has shown 
that a Stomoxys, although not capable of traiisiiiitting the disease 
in the cyclical manner, is by no means a negligible factor. 
Probably this fly is responsible for the formation of endemic 
zones outside tsetse areas. These endemic zones are so to speak 
of an accidental nature and depend upon the introdrictioii of a 
diseased animal into a stable, the flies acting as carriers to neigh- 
bonring animals. These zones may remain infected for long 
periods provided fresh animals are being constantly introduced 
into the stables. 

■ The possibility of the existence of persistent centres of So tuna 
should result in a careful examination of all animals moving from 
place to place. The routes traversed should l)e provided at in- 
tervals with rest houses sufficiently removed from the local animals 
to obviate the possibility of direct transmission. 

The danger is no less great for liorses, and tlie autlior lias set‘ii 
losses in areas free from tsetse among stallions imported from 
France. 

On several occasions the anthor has used ihe sheep as a test 
animal for inoculation with ])lood from Jiorses in wliicli the try- 
panosome could not be found by direct exainiiuition, and with 
considerable success. 

The disease is more rapidly fatal in European horses than in tlie 
native races, but even in these it lasts ten months, and the 
trypanosome cannot ahvays he found in the blood. 

^ According to the anthor the only method of dealing with the 
disease satisfactorily in breeding stables is to slaiigliter every 
pinial that is proved to beiinfected by the, inoculation of its blood 
into a. sheep. • ' , ' 

The author has made experiments with atoxyl, the benzidine 
dyes, orpiment, and arsenophenylglycin but has not had a 
single encouraging result. In every case in wliieh there has been 
a disappearance of the trypanosome from the circulation there has 
always been a relapse. ■ 

Every horse coming from a tsetse district should be isolated 
until its blood has been tested experimentally on a sheep. The 

■ 'absence of tsetse ■ is' often' ■ wrongly . interpreted. , It by , no ' means 
"indicates an 'absence 'ufTiTP^-’^’^-'^^omaiRis, 'and ■it'''may;'pTntlut‘‘e 
false sense of /security. ' , 
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(127) Botjet (G.) & Eoubaud (E.). Experiences de Transmission 
des Trypanosomiases aniniales de FAfriqne Occidentale francaise 
par ies Stoinoxes. [Experimental Transmission of Animal 
TiTpanosoiiies in Erencli We>st Africa by Stomoxys.] — Bull. 
Soc. Path. Exot. 1912. July. Yol. 5. No. 7. pp. 
544-550. 

a. Trypanosoma cazalboui. 

Experiment 1. xi bealtby kid was kept beside an infected goat 
in the open from the 15th September till the 1st October. The 
ears and the flanks of both animals were clipped in order to 
facilitate biting of the flies. The kid did not become infected. 

Experiment 2. Sixty Stomoxys (S. calcitrans, houvieri, and 
houeti) kept in two cages were allowed to bite alternatiyely and 
without interyal from 28th ikngiist to 1st September one infected 
sheep and one health^?' sheej). Trypanosomes appeared in the 
blood of the sheep on the 2nd September, 

b. Trypanosoma pecaudL 

Experiment 3. A healthy young kid was kept at liberty with 
an infected kid from 14th Sejflember to 1st October. The ears 
and flanks of both animals were clipped. Flies constantly 
tormented them. The healthy kid did not become infected. 

Experiment 4. Two healthy puppies were kept at liberty with 
an infected dog and close to some infected cats from 15tli Sep- 
tember till 29th October. Neither of the dogs became infected in 
spite of repeated bites. 

Experiment 5. A healthy cat wns kept at liberty wdth an 
infected cat from the 16th to the 22nd October. The cat did not 
become infected. 

Experiment 6. A healthy dog kept with an infected dog for 
10 days and after an interval of a fortnight for a further month 
with another infected dog failed to become infected. 

Experiment 7, Five Stomoxys (calcitrans) were fed alter- 
nately and without interyal on an infected guinea-xng and a 
healthy pig. After the last feed on the infected giiinea-xhg they 
were transferred yith an interval of five minutes tO' a healthy 
guinea-pig. This experiment was repeated daily for six days 
but neitlier the pig nor the guinea-pig became infected. 

Experiment 8. One hundred Stomoxys (S. calcitrans, 
souckmense, houvieri, glauca) kept in two cages were fed alter- 
nately on a healthy and an infected cat every day for six days. 
Trypaiiosoines ax^peared in the blood of the i)reyiously healthy 
cat the day after the last feeding. 

c. Trypanosoma Mmorplion. 

Experiment 9. A healthy kid was kept with an infected goat 
for four and a half months in the open and was constantly bitten 
by Stomoxys. The kid failed to become infected. 

Experiment 10. One hiindred Stomoxys (caZcitmn a') in cages 
were fed alternately on an infected goat and a health}^ goat for 
five days. The healthy goat did hot become infected* 
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These experiments sho\Y that the transmission of these trypano- 
somes by Stomoxj^s is nothing like so easy under natural circum- 
stances as would appear from the results obtained when cages are 
used. Even when cages are used there is a certain amount of 
variation with regard to transmission of the trypanosomes. 

Comparing these revsnlts with the following experiments carried 
out Yuth the Sahara vims the role of the Stomoxys in the trans- 
mission of Tiriis naturally transmitted by Glossina is obviously a 
secondary one. 

Transvitssum of the Saharan Virmes by Stomo^rys. 
a. Trypanosoma soudanense. 

The virus used was of the Tahaga type and was obtained from 
the valley of the Niger. 

1. Transmission by immediately successive bites. 

Experiment I. A hundred flies {S, calcitrans, var. soudanense, 
S, bouvieri, and S. vittata) fed alternately without interval 
on an infected dog and a healthy rat for two days. The rat 
became infected a fortnight later. 

Experiment II. Similar to Experiment I. with corresponding 
result. 

Experiment HI. Fifty flies fed alternately on an infected dog 
and a healthy guinea-pig with an interval of half an liour. The 
guinea-pig died a rveelc later without showing trypanovsomes. 

Experiment IV. liepetition of Experiment III. using an 
infected rat in the place of the dog. The guinea-pig was iiot 
infected a month later. 

Experiment V. Flies fed alternately w^itliout interval on an 
infected rat and a healthy clog for three days. The dog becaine 
infected a w'eek later. 

Experiment VI. Repetition of Experiment Y using an in- 
fectecl dog in the place of the rat. The healtlry dog wns found 
to be infected a w’eek later. 

2- Natural mechanical transmission. 

Experiment VII. A young healthy dog was freed from 
fleas, washed with cresyl, and kept during tlie day in tlie open 
with an infected dog. During the night the animal ^^'avS placed 
ill a fly-proof cage. The dogs w’ere kept in eontact for eight days. 
On the sixth clay after the separation of the two animals the 
healthy dog sliow^ed trypanosomes. 

r3. Transmission after an interval of at least 24 hours. 

Experiment Till, About eighty of the flies used in the pre- 
vious ■ experiment w-ere allowed to 'bite a. healthy dog for six days 
commencing one day after they had had their last feed on the 
mfected dog .used in experiment TII, The dog wans found to be^ 
^infeetedm month later. ' h ■ „ ' 

The dog was examined up to the end of the following month, 
but trypanosomes were not discoverable microsc?opically in its 
blood until two days before its death. A nionth before death 
, occurred ■ the ' serum of this '..animal 'if left standing/at the tempera-" 
tiire, of , the laboratory became-, a ■■.rich culture,.' of the '.trypanosomes 
.within. a. few hourst,' . 
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A second experiment of tliis kind in \vlucli tiie infected flies 
were kept for forty-eigdit lioiirs before being placed on tlie liealtliy 
aiiiiiial was abortiA’-e OAviiig to tlie escape of the dog. 

b. Trypano.sovia evansi. 

In a series of tweNe experiments exactly analogous results were 
obtained witii tins trypanosome. 

(128) Beiege'r (L.) & Krause (M.). Chemotlierapie bei Trypano- 
soineninfektioii {Trypanosoma hrucei) naclb. Verabreicliiiiig 
per os. [Tlie Treatment of Nagana by means of Drugs 
administered by the Month .] — Berlin Klin, W ocliensclu\ 
1912. July 29. VoL 49. No, 31, pp. 14534455. 

In a preAnons paiier the authors haA^e shown that bodies of the 
safraniiie group jiossess a specific trypanocidal action^ and Eraxjse 
AYorking in conjunction AYith Weber has adduced eAudence that 
this action depends upon the side chains in the molecule, the 
renioAml from or the addition to the side chains of a group causing 
the drug to become increasingly or decreasiiigly actiA^e. 

The authors state that the failure of the drugs einploj’ecl by other 
authors to effect a radical cure is proliably due to the fact that they 
act on the parasites imesent in the blood only and are too rapidly 
split up, the trypanosomes in tlie organs and tissues escaping tlieir 
actioii. Their object tlierefore aauis to disco A^er some substances 
Avliicli AA'ere stable and A\diicli AA^ould be able to reach all tissues. 
Th.ey claiiii to have found such substances belonging to the 
Safranin and Eurhodin groujis. 

Tlie characteristic features of these dyes are that they contain 
in their molecules a combination of triAUileiit and peiitaA^alent 
iiitrogen and tliat they possess an extraordinarily actixe trypano- 
cidal action, eyeii AAdien administered hy the moutli. They are 
quite stable and in the x>ure state non-toxic. Thirty or more 
grammes may be giA'en to the human subject in doses of to 1 
gramme daily Avitlioiit any secondary effects. The substances 
contain no arsenic, 

Tlie aiiiiiials used for the experiments Avere rats and guinea-pigs 
and four strains of T, bnicei Avere employed. Tlie results Avere the 
same Avitli each of the strains. Series of infected animals AA-ere fed 
with the drugs, some being kept as controls in eA-ery case. All the 
animals receiAnng the substances were cured, that is to say they 
remained free from tryxianosomes for months. The drugs ay ere 
mixed AYith moistened bread for the rats and 'sviih moist bran for 
the guinea-pigs, and the close was from 0*05 to O'l gramme. The 
feeding ayus continued for 4-6 weeks and eAmiy other day food was 
giA^eii Avith the admixture of the dyes. 

Eats AYliich had been free from trypaiiosoiiies for months Avere 
more difficult to infect than fresh animals, and the infection in 
such rats was more easily oAmrconie, It ayus found that all com- 
pounds AYere not equally valuable. Some compoimds AvhiGh Avero 
actiAxdy tiypanocddal entirely lost that power Avhen their molecule 
AYas' a Tittle , altered. ' ; With,, the; most ■■mutable, '/compounds the 
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aiitliors were al)le to free guinea-pigs from trypanosomes six days 
after inoculation and twenty-four liours before death, and to pro- 
duce an absolute cure with furtlier doses. The control guinea-pigs 
in tlie same experiments died in about seventeen days. 

Tlie sera of uninfected animals which were given the drug 
daily for some time exercised no protective or curative effect. 

A substance having the following composition was very active : 



Apparently the symmetrical arrangement of the methyl and the 
amido groups is connected in some way with the action. If one 
of the methyl groups be removed not only is the coloiii* of the 
substaiice changed, but the trypanocidal action is nearly destroyed. 

If two methyl groups are introduced into one of the amido groups 
serious sequelae follow the administration of the compound . 
The removal of both methyl groups restores the trypanocidal 
action, but the suhstance so obtained is not so active as the first 
comx)ound mentioned. 

The effect of inetiiyl and amido groups on the trypanocidal 
action of drugs lias already’ been shown by Krause in the dyes of 
the tTiphenylinethane group. 

A number of other details are given by the authors regarding 
the effects produced by modifying the side chains of the molecule. 
In some cases there is loss of trypanocidal effect, in others toxic 
effect are produced, and so on. 

Other bodies of the saf ranine group, such as induliri-scliarlach, 
were tried, but their trypanocidal action was weak, as also was the 
action of the eurhocliii group. 

(129) Castelli (G.). Chemotherapentisclie Yersuche iiber die 
Wirkung des Kakodyl und Arrhenal bei experimentellen Spirillen- 
UEd Trypanosomenerkrankungen. [Experiments with Kakodyl 
and Arrhenal in Experimental Spirillosis and Trypano- 
somiasis.]— Arc/i. f. Schiffs^ und Tmp. Hug. 1912. Sept. 
Yol. 16. No. 18. pp. 605-619. 

The author s experiments had for theii" object the determination 
of the toxicity of these two compounds for the mouse, fowl and 
lahbit, and their curative effect on recurrent fever, trypanoso- 
miasis (nagana), spirochaetosis of the fowl, experimentaf SYphilis 
and yaws., , , 

It was found that the maximum safe dose (dosis tolerata) of 
sodium kakody late for the mouse by subcutaneous injectioxi was 
0'02 g. per 20 g. body weight. For the fowl intramuscularly the 
was 0 6 per kilo, and for the rabbit by intravenous ini eetion 
0'3.g.,per kilo.' ■ 

The .foliowdngv results; w^ere arrived) at/in ■ experiments wdth 
arrhenaL Maximum: : sa,fe dose '..for .the : mouse', nubcutaneoiis'ly' 
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O’ 5 g. per 20 g. body weight; 1’6 g. per kilo, for the fowl intra- 
miisciilariy ; and O’ 5 g. intravenously for the rabbit. 

Experiments to teist the curative value of the compounds in the 
diseases mentioned showed that they were absolutely without 
effect. 

(130) Laveean (A.) & Roxtbsky (D.). An Snjet de FAction de 
FAkridine (Diphenylmethane) snr Trypanosoma leivisi et 
Trypanosoma duttoni, [The Action of Acridine on 
T, leivisi and T. duttoni,]-^omptu Rend. Soc. Biol. 1912. 
July 26. Vol. 73. No. 27. pp. 172-175. 

In a previous publication the authors have shown that oxa^ine 
and acridine have a remarkable affinity for the substance of the 
centrosome of trypanosomes and they have come to the conclusion 
that the destruction of the centrosome is in all probability due to a 
process of auto-oxidation . 

According to Kijdicke the centrosome of T. lewisi in rats treated 
by acridine disappears in a definite fashion. According to this 
author one porton of the centrosome becomes displaced towards the 
anterior portion of the body while the origin of the flagellum 
undergoes no alteration. The portion which alters its position is re- 
absorbed or eliminated in toto. Kudicke has never observed the 
penetration into or the fusion of this portion of the centrosome with 
the nucleus. If acridine is administered during the acute stage 
when multiplication forms of the parasite are numerous the process 
according to Kudicke is different. At the moment when certain 
trypanosomes are undergoing division the centrosome itself does 
not divide, one of the daughter trypanosomes tints Iteing left witlt- 
out a centrosome. This abnormal division which has already been 
described by Weebitzki would be the starting point of the aceiitro- 
somic varieties of the trypanosome. 

ITp to the present the authors liave not observed the changes 
described by Kudicke, the explanation being that they have only 
studied the action of oxazine on pathogenic trypanosomes, and tlie 
peculiar phenomenon observed by Kudicke apparently occurs only 
in animals infected with non-pathogenic trypanosomes and treated 
by acridine. A more recent series of experiments carried out with 
acridine on rats infected with T. duttoni has confirmed Kudicke ’s 
results. A rat inoculated with T. duttoni showed numerous try- 
panosoiiies in its blood on ihe fourth day after inoculation and it 
was given a quarter of a milligramme of acridine in a freshly pre- 
pared solution. On the following day a certain number of the 
trypanosomes were observed to possess no centrosome while in 
others tlie centrosome wus free in the cytoplasm. The position of 
the free centrosome was variable. The posterior extremity of the 
flugellum wvas not altered in position hut in a number of cases 
showed a slight thickening. Two days later the rat received a 
second injection of acridine, the same dosebeing administered. On 
the following day the number of aceiitrosoniic trypanosomes was 
ill creased and the rat was killed for the purpose of inoculating a 
fresh one. It appeals to be probable that under the action of 
acridine the centrosome becomes more friable and as a result of 
the movements of the flagellum becomes detached and is thus left 



90 


Try pane somia.ns . 


[Fet., 1913. 


free in tlie cytoplasm. TFe aiitliors Imve examined trypanosomes 
witli free ceiitrosoines coloured by oxazine or acridine ^n ''intro, and 
tliey have been able to determine that the nioveinerits of the free 
ceiitrosoines are purely passive. These centrosonies are gradually 
absorbed thus producing’' acentrosomic trypanosomes. Before dis- 
appearance is complete the ceiitrosome is in some cases reduced to 
a collection of fine granules which can lie stained. 2 .n vitro 
by acridine or oxazine. The absence of such effects of acridine 
upon the ceiitrosomes of pathogenic trypanosomes inay be ex- 
plained as follows: — These ceiitrosoines which are mueli smallc'i* 
tliaii tliose of T. lewisi and T. duttoni offer less resistance to tlie 
traction exerted upon them by the flagellum and consequently arc' 
less likely to become detached. Acridine also has far less effect 
upon tlie ceiitrosomes of the pathogenic trypaiiosomes tlian upon 
those of T. leivisi and T. duttoni. On the other hand oxazine 1ms 
far less action on the latter than upon the majority of the patlio- 
geiiic trypanosomes. 

(131) Pecaud (G.). Contribution an Traitement des Trypano- 
somaises Animales. [Tlie Treatment of Animal Ib'ypano- 
soiniases. Soc. Path, E,rof, 1912. Tune. Vol. 5. 
No. 6. pp. 385-389. 

Cattle appear to be more susceptible tO' orjiiment than horses, 
and the maxinuim dose should not exceed T-8 grammes per 100 
kilo, live weight. The administration of the ding is diflieul.t in 
cattle. If given in the form of a ball tliere is a rislc of tlie ball 
resting in the rumen or abomasiim and sotting up severe iiiflaniina- 
tory conditions which may lead to gastric fistula and necrosis of tlic^ 
stomach and skin. For this reason the author aclmiiiistered tlie 
orpimeiit in the form of an electuary. 

In dealing with cattle the following plan was resorted to : The 
electuary was given every two days, the dose to commeiiee with 
being about 4 grammes jier 100 kilog. The dose was gradually 
increased until the maximum dose was given at the fourtli or 
fifth administration. This last dose was repeated once. 

As a general rule the trypanosomes disappeared from tlue blood 
after the first dose, and this was particularly the case with T, 
eazalboui. 

Ill some instances they reappeared eight to ten days after the 
first series of doses, in which ease the treatment was repeated . 

The mixed method of treatment involves the alternate adminis- 
tration of orpimeiit and atoxyl, the latter being given subcii- 
iaiieously in doses of 2 to 3 g, at 'a, time. 

V The author prefers to use orpimeiit alone as it is just as effective 
and less ;costly,vbut^ orpimeiit may be' replaced by, an. injection , of 
afoxyl; when, the animal .shows symptoms of poisoning.' ,' 

In, any,,' case ^, 110 , definite 'Tules'.can he laid down,, cases , must lie 
treated on their merits. Great care has to be taken in admiiiis- 
tering brpiment because there is very little difference between tlio 
toxic and the therapeutic dose, and it is of the utmost importance 

to ;Use the' pure, preeipitated,’firugl ■ 

, Eelapses are", 'iiot uncommon.,; and ■„ in " such' ■ eases' ,t:rea,tmen,t , h,a,S' 
to .be; commeneedmvermgamcv q. 
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The author has obtained similar results with tartar emetic,, 
and lie finds that it is easier to administer. He follows the plan 
already advised by Bboden and Ehodain, and administers the 
drug siibciitaneously^ using a 2 per cent, solntion for the purpose. 
In the majority of cases four or five administrations of 1 to 2 g. 
suffice. 

It would appear that orpiment is more effective against T. 
cazalhoui, while emetic is more effective with T. 

Neither drug apiiears to have any permanent effect on T. pecaudi 
in the horse. 

The following are the results obtained and in every case the 
animals have been followed for a period of two years or more. 

Cattle. — T. dJinorplton . — -Emetic. Eight cases treated , six 
recoveries and two deaths. 

Orpiment alone.- — Twenty-four cases treated, eighteen re- 
coA’eries, three deaths, and tliree cases of gastric fistula as a resiilt 
of administering the drug in holvs. 

Orpiment-atoxyl. — Seven cases treated, one recovery, four 
deaths, and two deaths from gastric fistula. 

Horses . — T. — Atoxyhorpiment. — Three cases treated, 

all failures, 

T. cazalhoiri . — Five eases treated, one deatl), two successes, one 
relapse successfully treated, and one relapse wliicli was not 
treated and proved fatal, 

Donheys. — T. cazalhoui. — Two cases treated. One death, and 
one suec'ess, but tlie animal aborted. 

Comparing the mortality among' treated and untreated animals 
tlie author finds that while among untreated animals the mortality 
lias been 90 per cent, and none of the pregnant females liave had 
a normal parturition, in treated animals (excluding' accidents) 
tire mortality has heen 26 per cent., and abortion lias occurred in 
07‘5 per cent, of cases. ' " 

The author adds that in every case the animals put under treat- 
ment had been affected for a short time only. 

(132) Mattes (W.). Agglutinationserscheinungen bei den Trypano- 
somen der Schlafkrankheit, Hagana, Bonrine, Beschalsenche nnd 
des Kongoknstenfiebers, unter Berucksichtignng der Barbe- 
methoden, der Morphologisclien nnd biologischen Yerhaltnisse 
der Erreger. [Agglutination of the Trypaiiosonies of Sleep- 
ing Sickness, Nagana, Dourine, and Congo Coast Fever, and 
Consideration of the Staining ChaTacters and Morphological 
and Biological Characters of the Organisnis.]— Ccnimlh. /. 
Bakl. 1. Abt., Orig. 1912. . Aug. 10. Vol. fiS. Nos: 6-7. 
pp. 538-573. ' 

The procedures adopted and the results obtained by a number of 
other; observers' are' briefly ’referred to .and a somewhat extensive 
description of the morphology, developmental forms, pathogeni- 
city, vitality, cultivation, symptoms, lesions, and staining 
characters of the various species of trypanosomes used are given 
before the author proceeds to the description of his own experi- 
ments in connection with the agglutmation of ti'ypanosomes. 

'.The following species'' of .trypanosomes wmre used'.in'the'.'experi-', 
" mients,': ■gmnhiense, T. brucei^- Tz eqmpeTdum^'f 
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and the trypanosome of donrine. Accor diiig^ to the author 
T. egtiiperimn is the cause of douriiie (BescJidlseuche) wliieli. 
occurs exteiisiTely in Europe, and the parasite referred to as the 
trypanosome of douriiie is the organism responsible for the disease 
in Algeria. 

The author points out the differences between the agglutination 
test as carried out with bacteria and with trypanosomes j 
emphasising the fact that trypanosomes for tlie purpose iinist be 
obtained from an infected animal and also the supreme importance 
of absolute sterility of all the instruments and Tessels. 

In the inajorij^ of cases the author obtained his suspension of 
trypanosomes by bleeding animals at tlie heiglit of infection into 
citrate solution. He found it inadvisable to eliloroforni the 
animal, because this lessened the amount of blood obtaiindile, and 
he also feared that the chloroform might have some eft'ect upon the 
aggdutinatioii. The mixture thus obtained was centrifuged in the 
water centrifuge because it was observed that if the electric eeiitri" 
fuge were used at 4,000 revolutions per minute the trypanosomes 
were so clumped together as to be useless. Eoll.owing Langk’s 
procedure the author found it difficult to obtain a sus]>erision of 
trypanosomes free from red blood eorpnscles, he therefore devised 
the following methods. The tribes used for eeiitrifiiging the 
diluted blood were about 5 mm. in diameter, and the lower end was 
drawn out into a capilliary tube about 10 cm. long and sealed up. 
During centrifugalisation tlie tubes rvere carefully packed rouiul 
with wool to prevent breakage. After complete sedimentation of 
the corpuscles the capillary tube was broken at tlie jiiiKition of tlu‘ 
sedimented corpuscles and the layer of liquid containing tlie try- 
paiiosoines, the upper end of tlie tube being closed to prevcrnt tlie 
liquid from flowing out. The trypanosomes thus obtained were 
thrice washed. 

The second plan devised by the author was to stop the centri- 
fuging at the moment when the great majority of the red cells liad 
been thrown clown, but the trypanosomes were still to a great ex- 
tent in suspension. The supernatant liquid containing' the try- 
panosomes and a few red corpuscles was drawn off and again centri- 
fiigecl, the process being continued till sedimentatioii was complete. 
A delicate capillary pipette was then introduced and the trypano- 
somes stirred up into the liquid by careful rotation of tbe point of 
the pipette around the tube just above the layer of trypanosomes. 
Proceeding in this way, and if necessary adding' more salt solution 
and Te-centrifuging, the majority of the trypanosomes could be 
"Obtained. , ■ ' ’ ' 

The suspension .so obtained had then added to it five to ten per 
cent; of 15 per cent, formalin in salt- solution. Experiments' .were 
'made . without, success to -replace the formalin by carbolic acid, 
eresol, chloroform, and absolute alcohol, 

; About two to three cubic centimetres of suspension are' to be 
obtained from- a large mouse. . 

^ Spontaneous aggriitination of trypanosomes in the suspension is 
likely to occur if too large a proportion of formalin be added, and 
also if the suspension be allowed to stand before the formalin is 
added. -'/The sera ■ used' in .the tests' were' obtained from man, the 
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liorse, oxj sheep, goat, pig, rabbit, gninea-pig, and mouse, and in 
no case was any preservative added. 

The mixtures of serum and suspension were kept sterile by means 
of pings during the test, and the tubes were incubated for twelve 
or more hours at 37^ C. In some cases it was necessary to 
incubate for thirty to forty houns before any reaction became 
evident. The author found that normal sera were capable of 
agglutinating trypanosomes in much higher dilutions than 
normal sera generally agglutinate bacteria. Tests were made with 
each of the species of trypanosome using normal sera from, the 
animals mentioned , bnt in no case was any agglutination observed 
in dilutions higher than 1 in 100. The sera of the horse and 
the ox were fonnd to possess the highest power, and in pTactically 
no other case was any agglutination observed in dilutions higher 
than 1 in 10. 

power of immune sera. In order to obtain as 
large an amount of agglutinin as possible the author first inocu- 
lated his animals with either dead trypanosomes, or trypanosomes 
that had lost a great deal of their vitality through the blood being 
allowed to stand after withdrawal for a time, and then again in- 
oculating with living fully virulent trypanosomes after an interval 
of about a week. In the case of the least pathogeiiic trypanosome 
— the congolense — a third inoculation was given. Blood was with- 
drawn at intervals and the agglutinating power tested, and the 
animals were killed when seriously ill. It was found that there 
was a somewhat rapid elevation in the amount of agglutinin 
present. 

Tests were made at intervals with homologous and heterologous 
tryi>anosonies. From these it was found that the reactions are not 
specifi.G, a iiagana-immiine serum agglutinates not only T. hmieei 
but all the other species used in the tests, l)iit the agglutination 
with the homologous strain occurs in higher dilutions than with the 
heterologous strains. For example, the serum of a rabbit inocu- 
lated with nagana agglutinated the T. briicei in a dilution of 1 in 
3,000, tlie dourine trypanosomes in dilutions of 1 in 2,000, and the 
2\ congolense and T. gam,biense in dilutions of 1 in 1,500. 

The author found that agglutinin is present in exudates in the 
serous cavities as well as in the blood. 

The sera of two horses that had recovered from dourine were 
tested with vsuvspensions of the different trypano>somes and similar 
results were obtained. 

The re>sults were not inflitenced by mactivating the serum by 
heating for some hours at 60^ 0,, nor did heating the suspension 
have any effect on the results. Exactly similar results were also 
obtained when the suspension was cooled to — 25'^ 0. for three 
houis.' 

\ A. nninber, of experiments -were, made in which the serum was 
diluted and the suspension made with salt solution that had 
been rendered radio-active. In two instances there was spon- 
taneous agglutination in suspensions so prepared without the addi- 
ction' of urny serum.' The experiments made with sera lead, the 
author to conclude that the agglutination occurred in much higher 
■; dilutions' and more, rapidly when radio-active' salt'isolution was' .used 
'' than' when :ordinary sa,ltholution w'as; employed. 

C'C'" '', 28022 ', "h'>' 
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(1331 Schilling- (C.). Ein nenes InimEnisierniigsverfalireii gegen 
Trypanosomeii-Infektioneii. [A New Metliod of Iiiimiiiiisiiig 
against Trypanosome Diseases.] — Dent. Med. W ochetiscdir. 
1912. Ang, 22. Vol. 38. No. 34. pp. 15T94580. 

Tlie principle upon wlileli tlie iiietliocl is based is tlie inocnlation 
of susceptible aiiimals with trYpanosomes wliicli haTe ])een kilknl 
by cliemieal substances, but Ycbieli, according* to tbe aiitlior, still 
retain tlieir poiver of provoking* the formation of antibodies. 

Experiments have been made with two borses using' the 
7\ hrucei. It wonld appear that the trypanosomes are obtained 
free from blood and treated for two hours with an equal quantity 
of 1 : 400 solution of tartar emetic. This liquid is centrifuged and 
the sediment used as the antigen. 

The first horse treated received seven injections, some subcutane- 
ous and some intraperitoiieal, of trypanosomes treated in this way 
obtained from a total of fifty infected rats, the injections being* 
spread over a period of ten weeks. A week after the last injection 
the horse received an intravenous inoculation of 0*5 cc. of mouse 
blood containing '2\ hrucei. The horse failed to become infected. 

The second horse was treated in a similar manner, but only five 
injections of dead trypanosomes were given. When tested witli 
0‘5 cc. of mouse blood containing trypanosomes the animal failed 
to become infected. 

No definite results hare been obtained in experiments in wliieh 
increasing* qiiaiitities of serum from treated animals were mixed 
with trypanosomes and inoculated into the peritoneal cavity of 
mice, with the object of standardising the serum. 

The duration of tlie immunity was tested by reinoculatiiig a 
number of mice at intervals after they had been protected and 
inoculated once. The results were inconstant. Whereas two mice 
were reinfected after an interval of two montlis, two others resisted 
this inoculation and two further inoculations at intervals of one 
and two montlis. 

(134) Duke (II. L.). Antelope as a Eeservoir for Trypanosoma 
gamhiense. — Proc. Roy. Soc. 1912. July 25. Series B. 
Yol. 85. No. B. 5T9. ' pp. 299-311. 

In considering the problem of the prolong*ed infectivity of 
G. palpalis on the shore of Lake Victoria Njmiiza the subject 
must be approached from three points of view, (1) some idea of 
the percentage of infected wild flies must be obtained from time 
do) time in order to gauge; the' efliciencty'of the' reservoir,' '(2) the 
wild animals frequenting the Lake shore must be examined for 
T. gamhiense, and (3) the efteet of T. on these 'animals 

should be studied in the laboratory . 

'It has been pointed out 'in the Report covering .the, period 'March, 
1911, to' January, 1912, that the percentage of infected' flies along 
the, Cliagwe' coast 'line is 0*0'14 ’per cent. ' During the interim ^llO 
natives have been allowed in the neighbourhood of the fly except 
those in the employ of the laboratory. 

; On Dainba Island , in, -May, 1911 , .Caepentee obtained' infection 
of a monkey with f. gamhiense using 880 wild fly, and two out 
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of fc'iir oiiiiiialrs sliot on tliis island were found to liarbour 
tlie trYpaiiosonie. Tlie conditions on this island are exceptional 
ill that the fly and antelope are freciiiently hroiig'lit into contact. 

ITiKler such conditions it would appear necessary for the ante- 
lope to remain infected over a xery long period in order to keep 
up the infeetivity of the fly, and nothing short of a very rapidly 
acquired iininiinity to the disease on the part of the antelope could 
preTent a relatively large number of fly lieing infective at any 
given time. On tlie main laud the opportunities for the fly to 
bite tliese animals are miieli less frequent, and, bearing in mind the 
small percentage of flies capable of carrying the trypanosome, it 
becomes of great importance to know how long an antelope can 
remain infective. 

It has been shown that these animals may remain infective to 
fly for a period of at least 10 months. Up to May, 1911, the 
evidence of iiifectivity afforded by tlie presence of trypanosomes 
in the laboratory bred (?. upon the buck proved siif- 

flcieiitly regular without resorting to blood injection. The ex- 
periments given in. this paper represent the continuation of tliese 
investigations up to January, 1912. During this period lahora- 
ory bred ixilpalis were fed upon the antelope and their blood 
was also tested by injection into susceptible animals. The in- 
jection test gradually came to supersede the employment of clean 
flies. 

Details are given of fly experiments and injection experiments 
with six antelope, and the longest period for wliicli one of tliese 
was found to remain infective was 22 inonths after its original 
infection witli lalioratory bred G, palpalis. 

Brief details are also given regarding experiments which were 
undertaken to ascertain whether the serum of these antelope had 
acquired any immunising properties. The author concludes that 
there is some evidence to show that an antelope which has ceased 
to be infeetiTe for 2\ gaiiihieme acquires some degree of immunity 
against re-iiifectioii. 


(135) Kixghoen (Allan) & Yoeke (Warrington). On the Trans- 
mission of Human Trypanosomes by Glossina morsitans, 
Westw. and on the Occurrence of Human Trypanosomes in 
Oame.— Trop. Med, Parasit, 1912. March ,29. 

,YoL 6. A-o. 1.' A. ■ pp. 1-2^1- 

The authors’ summary is as follows : — 

1. The liiiiiian trypanosome, in the. Luangwa Valley, is transmitted by 
Gloss inu morsitans, Westw. ■ ’ , 

“ 2. Approximately 5 per cent. (4*76) of the flies may become per- 
manently infected, and capable of transmitting the virus, " 

3. The period which elapses between the infecting feed of the flies and 
the date on which they become infective, is approximately fourteen days. 

4. An infected fly retains the power of ti'aiismitting the disease during 
its life, and is^ infective at each meal.' ' ■ 

‘y5. Mechanical transmission does not occur if a period of twenty-four 
hours has elapsed since the infecting meal. 

6.^ 'Some ' evidence ' exists, to , shew '.''that" ' iU' 'the , inter.vai ■ /hetweeir the' 
ecting,', f eed and the' date 'on which; transmission, "is,' possible,' the" parasites' 
„found,in' the .flies are non-effectivey. ,'' 
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'^7. Glossina morsitans, in nature, lias been found to transmit tlie 
liuman trypanosome. 

'' 8. Certain species of buck, viz., waterbuck, hartebeest, mpala, and 
warthog. have been found to be infected ivitli tlie iiurnan trypanosome. 

'' 9. A native dog lias been found to be infected witli tlie linman 
■crvpanosome.” 


(136) Duke (H. L.). Observations on Fowls and Bucks in Upnda 
witb. Eielatioii to Trypano><;oma f/allitianini and 7b yamhiense. 
(Witli a jNote by Miss Muriel Rouektsok.) — Froc. Foy, So(\ 
1912. August 29. Series B. Yol. 85. 'No. B. 580. pp. 
378-384. 

Ill tbe course of a cousifleral)le number of experiments carried 
out to test tlie duration of infectivity of antelopes for 
7\ f/amhiense Ilgnnda fowls were employed to noiii'isli tlie flies 
during tlie earlier days of tlie experiment. In tbe course of 
routine dissections of laboratory bred flies from these experiineiits 
a curious eritbidial type of flag*ellate tvas noticed in tlie binder 
part of the mid-gut. In iiiorpbology and iiioTement tlie organisins 
were immediately distinguisbable from tlie developiniental stages 
of tlie 7b ganihiense in (r. palpalis. As some of tlie laboratory 
antelope bad been found to be infected with 7b ingens it appeared 
possible that tlie flagellates miglit represent deTelopiiiental stages 
of tliis trypanosome. (3ii tlie otlier band suspicion fell upon 77 gal- 
linanim, altlioiigdi microscopic examination of tbe fouds used luid 
always proved negative, Tbe connection between 7b gall! n a rum 
and these eritliidiae was established by finding tlieiii in ('lean 
laboratory lired flies fed upon the suspected (‘ocks and by tlie 
subsequent discovery of tlie trypan osomes in tlie coclvs’ Idood. 
The trypanosomes ai‘e very rare in the peripheral ciii'ulai ion . 

The following is a siimmaiy of Miss EonEiiTSOxbs note on tlie 
morpliology of the parasites: — In many respeds tlie appearaiK*e 
of 7'. G. palls is exceedingly charaderisBm The 

trypanosomes are, as a rule, situated in the middle and posterior 
portions of tlie mid-gut. The motion of the flagellate in the live 
state is very striking, the body in the vast majority of (nises is 
quite stifi: through about iwo-tbirds of its length and is often 
broad and relatively massive. The flagellum is miieli thicker tliaii 
in mamma lian trypauosonies. Progression takes place in straight 
lines, and in the more slender individuals may oeeasionally be 
reversed in direction. The breadth of the body is siibjecd- to 
variation, and as it is impossible to tell when the flies first receive 
the trypauosonies it is impossible to give the exact sequence of the 
forms ill the cycle. Apparently, however, the inassive broad forms 
gradually give place to smaller and more slender individuals, some 
of whicli show considerable lengthening of the body. 

True; trypanosome .,phaaes^ have not been observed. Altbougli 
binary fission appears to, be the ■ usual method' of multiplication 
miiltiple division is not uncommonly observed. 

Morphology. —'Films were fixed wet with Seliaudinn’s fluid and 
stamed with iron-haemate haenialum. . 

The protoplasm especially in the broader forms is very dense 
and granular. The .tropho-nucleus.Js' of . a^ common trypanosome 
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type, ('Oiisistiiig* of a large central kaiyosome surrounded hj a 
clear space wliicli is bounded in turn Idj a delicate nieiiibrane. 
Fine rays pass from tlie karyosome to tbe membrane. 

Tlie kineto-niicleiis lies close to and generally in front of tlie 
troplio-iiiieleiis. It is relatiYely large and presents tlie sonieAvliat 
curious double appearance of two closety-apposed graiiiiles lying one 
beliiiid tlie otlier. Tliis does not seem to be in any nny a case of 
precocious cliyision. Tlie blepliaroplast proper, i.e., tlie ininiite 
granule actually at tlie origin of tlie flagellum is usually obscure 
but can be seen in fayoiirable specimens. 

Anotlier structure not usually observed in trypanosomes is a 
gTanule situated towards tlie posterior end of tlie cell. Tlie out- 
line of tliis granule is rarely very sliarply defined and in some 
instances it appears to be attaclied by a fine line to tlie nucleus 
or to tbe blepliaroplast. Tlie granule divides wlien tlie parasite 
divides. 

xb few experiuients were undertaken to ascertain wlietlier ducks 
were capable of acting as a reservoir for T. gamhieme and wlietlier 
newly arrived ducks w^ere capable of infecting laboratory bred 
flies with flagellates. Tbe results in botli cases were negative. 

(137) Mesinil (F.) & Blanciiaiid (M.). Infection des Ponies dues 
aiix T ry pa )i< >,^ 0111(1 gmnhiense et 'Trypanosoma rhodesiense, 
[Infection of Fowls witli T. garnhiense & T. rhode^nense ,'] — 
Compt. Rend. Soc. Biol. 1912. June 14. YoLT2. 'No. 21. 
pp. 938-940. 

Tbe autliors inoculated four fowls eaeli rvitb T. and 

T. rla)de dense, Tbe inoculations were successful in every 
instance in tbe former and in tliree of tbe birds in tbe latter.- 
Trypaiiosomes were never found in moist preparations of blood, 
but tbe blood was proved to be infective by inoculation. In two 
birds a few trypanosomes were seen in tbe leucocyte layer of blood 
taken at tbe time of death and centrifuged. Three of the fowls 
inoculated with T . garnhiense died in one to tliree months. In 
tbe foiirtli bird tbe disease lasted for a inontb and rats subse- 
quently inoculated failed to become infected, and the bird was 
thought to liave recovered. It was reinoculated and died ten 
days later, its blood proving infective for mice. 

Two of the birds infected rvitb T. rliodesiense died in about 
two moiitlis. 

The blood of the third was proved to be infective ui) to tbe fifty- 
fifth day, and tbe bird died on tbe eigbty-tliird day, its blood 
being tlieii non-inf ective. Deatli was due to pasteurellosis. The 
fourth fowl died of puAsteiirellOvsis without becoiiiing infected. 

Tliere were lesions involving the eyes of tlie birds that died of 
the infection in both eases. 

The serum of the birds infected with 7h mixed 

with the lioinologous tiypauosoiiie retarded the evolution, of the 
disease in a mouse for three or four days, but had no action on the 
heterologous tiypanosoine. The serum of birds infected with 
T. bad no effect upon either. 
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(138) Baton- (H.). Tlie Cultivation of Tri/panosovia rliocledense, 
Stephens and Eantliaiii. — Proc. Roy. Soc. 1912. Aiigaist 24. 
Series B. Vol. 85. Ro. B. 581. pp. 482-483. 

The aritlior lia..s been able to eiiltivate T. rltodesiense successfully 
on the following media , (1) Clegg bs Amoeba agar to ATliicli is 
added twice its amount of rabbit’s blood whicli lias been frozen, 
and tliaaved rapidly so as to cause tlie baeinogdobiii to diffuse into 
the serum; and (2) the following formula: — a^gar 15 graiaiiies, 
glucose 10 grammes, water 1,000 grammes, and twice the volume 
of rabbit’s blood. 

The blood containing the trypanosomes was placed on the agar 
which forms a difriiieiit mass at the bottom, of the tiilie. The 
tubes were incubated at 22° to 25° C. Multiplication could be 
observed under the microscope, and the cultivated trypanosomes 
remained actively motile up to the twenty-first day of cultivation. 
They were virulent up to the eighth day of culture. In certiriii 
cases rosette forms were observed and true-brood forms have also 
been distinguished . In some of the tubes rounded forms 
appeared on the third to the fifth day; these are being separately 
studied. The percentage of successes varied froiii one tube in 
twenty-five to six in six. 

(139) Yoeive (Warrington) & Blacklock (B.). A Note on the 
Morphology of a Strain of Try'panosoma equiperdam. — Brit. 
Med. Jl. 1912. August 31. p. 473. Witli, 1 chart and 
13 text-figures. 

The occurrence of posterior nuclear forms of tliis parasite Imd 
already been noticed by the autliors in smears of giiines;i-pig blood 
infected wnth this trypanosome some months before the ])i’esent 
observations were made. 

More recently the authors obtained a. fresh, strain of dourine 
virus from Schilling, the strain having been running in Iiis 
laboratory for many years. 

Morphology. Between the long thin forms with free flagellum 
and short stumpy forms without free flagellum there is a variety of 
intermediate forms. 

A thousand parasites from a white rat, drauoi and measured ovei* 
a period of eight days before its death,, had an average length of 
26’7', microns. The longest measured 36 and the 'shortest ,15 
microns. 

The' forms of' the parasite in which t,he nucleus is observed, to lie 
posterior to the centre are' the short stumpy types v'hicd.i Iiave' little 
„or no free flagellum.' They, have been observed in ra’bbits_, guiriea,- 
p,igs, and rats— the' only animals that have been experimented 
wdth. The nucleus varies in position from being just posterior to 
the centre of the body to close to the blepharoplast. A definite 
posterior position of the nucleus was found in '3' 8 per cent, of a 
thousand trypanosomes..' .Many -of 'the parasites have very '.marked 
granules. ' , ' 
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(140) Weis'Yojv" (C. M.). The Insufficiency of the Posterior Snclens 
as a Specific Bistinction in 'Trypanosoma rhodesiense. — Jl. 
Trap, 3Ied, 4' Hyg. 1912. July 1. Vol. 15. Ko. 13. 
pp. 193. 

Tile figaires of T . rliodesiense given by Stephens and Fantham 
reminded the author of T, pecaudi, and on loolving’ throiigdi some 
films of rat blood containing T. pecmidi which he made in the 
Sudan in 1908 lie found that forms with the trophonucleus near to 
the kinetonueleiis are fairly common^ while a small percentage of 
the comparatively broad trypanosomes have the nucleus at the 
posterior end of the body. 

In the liglit of the diagnostic* importance of this arrangement of 
the nucleus in T , rliodesiense, as emphasised by Stephens and 
Fantham, the autlior tlioiight it worth vdiile to place on record the 
present observations . 

Ill the case of T. pecaudi, the forms with the nucleus near the 
posterior end oceuiTed both in the blood of inoculated rats and in 
the blood of tlie original host — a donkey. In the latter the aiithor 
lias not found a specimen of the trypanosome with the nucleus on 
the posterior side of the kinetoiiiK'leiis, but thinks it probable that 
prolonged search would reveal such, since in many the nucleus is 
right up against tlie kinetonucleus. In the case of 7\ Thodesiense 
the posterior imclear forms occur in snb-iiiocnlated rats only, 
whereas in T. pecaitdi they occur in. the donkey also. This is 
probably dependent upon tlie infection, which is always very small 
in man, while it was lieavy in the donkey. In the caise of both these 
trypanosomes it is iierbaps incorrect to speak of either man or 
donkey as tlie true Lost. In neither case is there any sign of 
adaptation, for the infection nearly always brings about a fatal 
termination. The true host is tlie reservoir from which man and 
the donkey become infected. 

It is C|uite possible that one and the same trypanosome would 
show certain morpliological variations in the same host, provided 
that in one district the host had become more adapted to the 
parasite tliaii in the other. It would be interesting to know 
whether 7\ pecaudi shoWvS posterior forms in the reservior host, but 
this has apparently not yet been discovered. 

Drawings of nine trypanosomes are given and the author points 
out that the broad forms with the posterior nucleus divide and give 
rise to trypanosomes of the ordinary type. 

(141) SouDSKY (B.). AetioE Pathogene de Trypanosoma dattoni 
TMroux, et Lesions Provoquees chez le Eat par ce flagelle. [The 
Pathogenic Effect of Trypamsoma duttoni, and the Lesions 
.caused bv the Organism in the Bat.]— Rend, Soc, 
Biol, 1912. '11117:26. . Vol.^S. ' No. ' 27. pp. 170472. ' ' 

In a previous piihlication the author has shown that T. duttoni 
is capable of causing death in the rat. This pathogenic effect, 
ivhicli was practicallT constant in the first passages in series from 
rat to rat, gradually became attenuated as the number of passages 
.increased.', ■ Tbe author has made. 53 .passag'es''and 'eveiy, rat'',lia:s 
beco'me,: infected, '"hut: death, has. been,' exceptional and' haemogloBi-' 
'iiuria very 'rare. ■ The "infection ■ itself has beconie'mo're'',brief 'since',; 
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the first passage. The pathogenic power acquired hy 2\ duUoni 
hy changing the vertehrate host is modified in a quite different 
manner to that of T, lewisi acclimatised for the mouse, the latter 
sliOATing a progressive increase of virulence. 

During the first passages from rat to rat T. duttoni showed 
charaeters different from those observed in the mouse. The pos- 
terior extremity became elongated to the extent of exceeding in 
some individuals the length of tJie anterior part. This posterior 
extremity was composed either of periplasm alone or of two layers 
of periplasm seiiarated hy a small amount of cytoplasm. In 
certain instances the elongated posterior extremity resembled a 
second iiagelhim in appearance. This morphological clup'av'ter 
suddenly disappeared at the 9tli jiassage, the parasite losing its 
patliogenic power at the same time. 

The centrbsonie in practically every parasite appeared hi-lohed. 

Lesions were to be found in a number of the viscera of rats 
which died showing symptoms of haemoglobinuria as a result 
of infection with T, dntto7ii. 

The hepatic cells showed a slight amount of coagulative 
necrosis around the eeiitral veins residtiug from pressure by the 
engorged capillaries. Cellular infiltrations, consisting principally 
of mononuclear leucocytes, were found around the portal spaces. 
Ill one instance the author found giant cells. 

In the kidneys a considerable number of tlie tubes were filled 
witli an amoiqilious material. In some portions of tlie tubes there 
vas complete destruction of the epithelium, the lumen being 
filled witli a finely granular material wliich coni a in ed a luimliei’ 
of desquamated cells more or less altered in appearance. 

The x>areiiel‘.yina of the spleen was infiltrated with a lai'ge 
quantity of blood. 

To the naked -e 3 ’'e reddish areas could be observed in the paren- 
chyma of the lungs, the acini in these places being distended with 
an oedematous fluid. 

The author concludes that the lesions produced may be due to 
a toxin developed by T, duttoni to wliich the rat is susceptible. 

(142) ScHEPiLEWSKY (E.). Fadenformige Anfiangsel bei Trypano- 
somen. [Thread-like xippeiidages in Trypanosomes.] — 
Centmlbl, f. Bald'. 1. Abt. Orig. 1912. July 3. Vol. 65. 
Hos. 1-3. lip. 79-83. With 1 plate. 

After a brief reference to the morphological characters of the 
T. briu'ei the author passes to a consideration 

off the: work of Wasielewskx and Sexx, 'wdio first observed 'Xnarked 
eioiigatioii of the posterior extremity of trypanosomes in rat 
blood, and who considered the elongation to be an artefact 
'.flue'. to, the spreading; of the blood. ■■ Wendeestadt and' Feelmee 
who also observed this elongation did not agree that it should 
be referred to an artefact because it was not observed to be all in 
one„.directioii. ' The'.wnrk, of v.-'Drowazek,'': Doeleix,'. Depoesey, 
Xamamoto 'and, otliersy, is mentioned. 

';The , autlioFs:;', own ;nbserTations'lFave, been,,,, made'' with dark-, 
ground illiimination , , ' and ".the ■ ' two , , ■trypanoso.xnes ' used ' for ,' the 
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obserTatioBS were those mentioned aboYe, the strains haYing^ been 
kept ill guinea-pigs aiicl mice. The blood used for examination 
Y-as mixed with salt solution in such proportions that under the 
microscope there lYas a certain amount of space between the blood 
corpuscles. The preparations had to be examined immediately 
they Y’ere made as the trypanosomes died in about half an hour. 

With dark ground illumination it can be quite clearly made 
out that the bodies of the parasites are surrounded by a thin 
retractile envelope vdiich is sharply defined both externally and 
ivliere it abuts on the cytoplasm. This envelope (pellicle) extends 
to the anterior end of the flagellum giving it a double-contoured 
appearance. The double contour seems to disappear at the 
extreme end of the flagellum under a comparatively low magni- 
fication, but it can be easily made out under the oil immersion. 
For this reason it cannot be asserted that the two trypanosomes 
under consideration have in reality any free flagellum. 

No structure can be made out in the endoplasm vdth dark- 
ground illumination while the trypanosome remains alive, and 
the nucleus is not visible. Sometimes one or iiiore refractile 
particles can be made out in the cytoplasm. Immediately the 
trypaiiosoiiies die the whole of the protoplasm becomes granular, 
and tlie nucleus appears as a dark spot. 

Tlie author lias been able to observe details wliicdi do not appear 
to have been described before. In the living pai'asites examined 
Ycith the daik-ground illumination he has been able to make out 
tliread-like appendages attacdied either to the end of the flagellum , 
or to the posterior end of the body, or both,. Tliese appendages 
are not always present. He was never able to observe them 
atlaclied laterally to the trypanosomes. The threads are very 
delicate. They are of constant thickness throiighont and are 
only slightly refractile. The point where the flagellum and the 
thread-like appendage meet is clearly visible owing to the differ- 
ence in thickiiess and the diflerenee in refractility. The threads 
vary in length, but as the rule the anterior ones are longer than 
the posterior, and be as much as tYuce the length of the body. 
Occai^ionally the author observed double or divided threads. The 
posterior threads as a rule remain extended, but the anterior ones 
move Y'ith the flagellum, lu some cases the end of the thread 
remains attached to the cover-glass and thus fixes the trypanosome 
to a certain extent. 

Apparently the threads possess no poY^er of motion of their 
own. They are very easily destroyed. In a dying trypanosome 
they disappear in a few minutes. They first become pale, then 
granular, and, finally, disappear as if dissolved. 

These structures cannot be confounded Yuth those described 
by Wasielewski and Senk, nr' -Wexbelstadt and Fellmee, 
because the bodies seen by those authors occurred at the posterior 
end of the body only and were obseiY^ed in stained preparations. 
Nor can they be confused with the free flagella described by v. 
Teowazek because tbey are not connected Yutli the blepharopiast. 

The author, while unable to form any opinion as to the signi- 
ficaiice of thevse appendages, believes that they are composed of the 
''protoplasmic substance.' b: ■ 
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(143) Nattajs-Laueieb (L.). Hon-Traiismissioii des Trypano- 
'somiases de la Mere an Foetus. [Tlie IToii-Transiiiissioii^ of 
Trvpaiiosoiii lases from tlie Mother to the Foetus.]— Soc, 
Path. Exot. 1912. VoL 5. No. 7. pp. 550-556. 

DifSeiilties were eii countered in the experiments made in con™ 
iiectioii with ttiis question owing to the frequency with Avhicli 
abort ion followed the inoculation of the females. ^ 

Twu series of experiments wure carried out siinultaiieoiisly as 
f ollow^s : — 

(1) Experiments to test wliether trypaiiosoines Jire able, to 

pass the placenta and gain access to tlie blood of the 
foetus . 

(2) Experiments to ascertain wiiether the serum of tlie foetus 

acquires any special characters resulting from tlie 
infection of the mother. 

(1) Tw'elye experiments in all \Aure made in this eoiiiiectioii, 
eight with guinea-pigs, iwo with rats, and twxi with mice. 

The following wus the technique employed in every case. 

If pjartiiritioii occurred spontaneously the young w'ere imme- 
diately hilled and their blood used for the inoculation of mice. 
Ill the majority of cases, hoivever, the animals wure killed before 
parturition oeeurred, the abdomen opened, and the vagina and 
fallopian tubes ligatured. The surface of the uterus wus then 
extensively cauterised, an opening being made writii a needle 
lieated to redness. The amniotic fluid wars withdraw'! i with a 
pipette, the opening in the uterus enlarged, the foetuses w'itli- 
draw'll, and the umbilical cords ligatured and cut. 

The foetuses -were w'ashed in sublimate and salt solution, tlie 
blood being w'ithdrawii from the heart w'ith a pipette. In every 
case about a dos:eii drops of amnioti<* fluid and a similar (|uantity 
of blood were used for the inoculation of a iiiimher of inic^e. 
Finally both the blood and the amniotic fluid wxu'e examined 
microscopically. 

Proceeding in this w'ay sixteen mice w'ere inoculated, but tlie 
result in every case ivas negative. The trypanosomes used were : 
T, evanst, T. hnicei, T, congolensey T . soiidanese, and T. gam- 
hiense. 

The author thinks that before expressing an opinion as to 
■whether tliis holds true for all species of trypanosomes experi- 
ments should be made with T. eqitiperdiimi since this organism is 
able to pap through intact mucous membranes. He also suggests 
TSchimtrypmm might also be capable of causing 

iiereditar^r lesions., 

' :^2. Experiments, to ascertain wdietlier the serum of ' the .progeny 
of .infected fem.,ales acquires any special characters. 

" ;In'' tliisbco'nnection ' two points have" been investigated, vk., 
wlmiher' the 'serum possess.es any protective: pow'er,, and whether, 
it is',i'capmMe. o£ .causing .agglutiiiaH^ 

ITve experiments were made to test the serum of the jmung 
animals as to the presence of protective siibstances, the resxilts 
being controlled by parallel ksts with the serum of the mother. 
Intone ease both' .sera' exercised, a', complete .protective, .effect,' in 
'.tw’o .cases ' 'the, tw'o sera, piuduced a - delay ^ in', /the devcdopnient 
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of infection to almost tlie same degree, and in tli,e otlier two cases 
there was no effect A^liatever. The activity of tlie ariiiiiotie iiiiid 
was always found to be inferior to that of the serum. 

The author has completed a single experiment only regarding 
ihe aggliitiiiating power of the sera, and the result shows that 
the two sera produce agglutination to practically the same extent. 

(144) WoLUAcri (S. E.) & Bingeu (C. A. L.). A Contribution to 
the Parasitology of Trypanosomiasis. — Jl. of 3Iedical Research. 
1912. Sept. A"oL 2T. 'No. 1. pp. 83-107. With 6 plates. 

The purpose of the work upon which the paper was based was to 
stud^^ the distribution of the tryi)anosonies in tlie tissues, and to 
ascertain the factors concerned in the produetion of the lesions of 
trypanosomiasis. This was stimulated by the acquisition of a 
reliable method of staining trypanosomes in the tissues. The 
method is as follows : — 

1. The pieces of tissue for examination must be taken immediately after 
the deatli of the infected animal. They should be cut into slices not more 
than two millimetres thick and fixed for at least forty-eight hours in a 
mixture consisting of two parts of saturated solution of corrosive sublimate 
in distilled water and one part of absolute alcohol. The pieces may remain 
in this mixture for weeks without harm. 

2. The pieces are dehydrated in alcohol, clarified in cedar oil, and 
embedded, in paraffin. The sections should not be more than four microns 
in thickness, and it is better to have them half that thickness as the 
stain has poor penetrating power. 

3. The paraffin is removed with xylol, followed by graded alcohols and 
water. , 

4. Treat with the following solution of iodine for fifteen to twenty 
minutes : Saturated solution of iodine in ninety-five per cent, alcoliol three 
or four cubic centimetres; seventy per cent, alcohol, one hundred cubic 
centimetres. 

5. Treat ’witli eiglity per cent, alcoliol until the yellow colour is removed. 
Wash v'itli distilled water and ])lace in half per cent, acpieous solution of 
hyposulplnte of sodium for ten minutes. Wa.sli in running water for five 
minutes and rinse in distilled water. 

6. Stain in freshly prepared Giemsa solution (60 to 80 drops to 100 c.c. of 
water) for four to twelve hours. The stain sliould be replaced twice by 
fresli mixtures during the first hour. The water used for diluting the 
stain must be absolutely free from acids. 

7. Transfer the sections for differentiation through two changes of 
colophonium in acetone (15 per cent, solution). Fifteen to tw'enty seconds 
generally suffice. 

8. Pass the sections rapidly through acetone-xylol (70 to 30), xylol, cedar 
oil, and mount in cedar oil. ' 

According' to the authors this method gives the same efl'ect as that 
obtained ill film preparation^ 

Two strains of trypaiiosomes were used during the investigation ; 
a strain, of ongdnally broiiglit from TTgaiida, and a 

strain of T. gamhiense from the French Congo. Specimens for 
examination were obtained irom four white rats, six guinea-pigs, 
and three iiionke 3 ’S infected with the 7\ gamhiense, and from four 
white rats and three giimea-pigs infected with the T. hrucei. 

The aiithors state that theyyliave not been able to make any sub- 
stantial contribution to the patliolog^-of tiypaiiosomiasis, but they 
note the developinent of skin lesions associated with giant cell 
'formation in the 'guinea-pigs^infected' with T. .gavihienses'' 
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Tbe following concdnsions are drawn. 

‘‘ 111 trypanosomiasis tlie trypanosomes do not remain conlined to the 
blood vessels or the lymphatics. They invade the connective tissue stnic- 
tiires of all the organs, the reticular tissue of the lymph nodes and spleen, 
and the substance of the brain. 

The lesions of trypanosomiasis are due to the presence of the trypano- 
somes in the tissues. 

“ The most common form of trypanosome in tissue, and ive believe the 
one most active in the production of lesions, is the flagellate form.’’ 


SPIROOHAETOSIS. 

(145) Deutz. IJeber Versiuche znr Uebertragung von Hhliiier- 
spirochaeten anf Manse. [Tbe Traiisinissioix of the Spirocbaete 
of tlie Fowl to the Mouse.] — Hyg- limidscliau. 1912. 
Aiig. 15. VoL 22. No. 16. pp. lOTMOlO. 

The experiments of Levaditi and Lakge liave sliowii that the 
spiroeliaete of the fowl x>rodxiees in rabbits inoeiilated with it a 
very benign disease only. The author therefore investigated the 
effect of iiiociilating mice with this organism. The mice used 
were inoculated either intravenously into the veins of tlie tail or 
intraperitoiieally. The results varied in different cases. Whereas 
in some of the mice spirochaetes could be found in the blood T2 
hours after iiiociilation, in others none could he found only 24 and 
48 hours after. As the parasites disapfieared from the (‘irciilation 
certain abnormalities of the blood made their appearaiice. Tliere 
appeared to be an increase in the number of the blood corpuscles 
and blood platelets. The leucocytes appeared to be larger, 
and Taciiole formation and amoeboid luovenieiits were observed 
to be far more prominent than normal. Appearances suggested 
that a process of jihagoeytosis was going on, and observa" 
tioiis made at intervals of 10 to 15 minutes showed that siicli was 
the case. 

Attempts were made to infect mice from eiudi otlier l>y intra- 
venous inoculation, but in no t-ase wavS tliis su(*cessful for more 
than two passages. Using inix'e from 10 to 20 days old, tliree 
passages were ohtaiiied when the iiioculatious wereintraperitoneal. 
As a general rule spirochaetes disappeared from the blood witliin. 
40 hours after intraperitoneal inociilatiou. Exainiimtion of the 
peritoneal fluid showed that witliin the course of the first hour 
after intraperitoneal inoculation a xiroportion of the organisms 
were ingested with phagocytes. Mice that liave been inoculated 
with blood containing* the organism fail to react to a second 
iiiociilation. If a recovered mouse be inomilated intraperi-' 
toneally, and the peritoneal fluid be examined inimediately after 
the iiioeiilation, typical agglomeration of the vS|)iro(diuetes (nui be 
observed, the agglomeration being promptly followed by plmgo- 
eytosis.; , The admixture of serum from n, reinvered ' niouse, :'or' 
from' one. thatTias been repeatedly inoculated, with ' f res Ji' ai:dively 
motile spirochaetes causes an almost immediate cesvsation of 
movement. This is not observed if normal mouse serum be used. 
If the serum' be taken from a mouse, immediately spirochaetes' liave 
disappeared from its blood this phenomenon is not observed, the 
' 's'eiu'm beimving/exactlylike noimalseruin.;, ' . 
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Spiracliaetes tliat liave been passed tliroiigli mice appear to liaye 
lost some of tlieir Tinileiice as indicated by the fact tliat Avlien 
sncb spirocliaetes are used to inoculate fowls tlie period elapsing 
between inoculation and deatli is about three times that obseiwed 
in ordinary cases — namely six days as compared with forty-eight . 
hours, 

(146) Kolle (W.), Rotheemuxbt (M.), & Peschie (S.). 
Untersnchungen Tiber die Wirkung von Qnecksilberpraparaten auf 
Spiroohatenkrankheiten. [Investigations into tl\e Actions of 
Mercury Coinpounds in Spirochaete Diseases,] — Deid. Med. 
Woehenschr. 1912. Aug. 22. Vol. 38. INTo. 34. pp. 
1582-1585. 

Tlie authors’ object lias been to investigate the therapeutic 
and toxic effects' of various compounds of mercuiry, and thus 
obtain data for the preparation of fresh compounds of high value 
for destroying spirocliaetes bnt of low^ toxic value for the animal 
host. 

A very large number of iireparations have been tested. These 
are given in the form of a table and tbe following classes of com- 
pounds are included. Soluble and insoluble inorganic compounds 
of mercury; Soluble and insoluble organic coinpouiids, eoinpounds 
of the aliphatic and aromatic series being inclnded in each group ; 
Ooinponnds of mercury with albumin and its (‘leavage products, 
both soluble and insoluble; Colloidal mercurial compounds. 

(147) Levaditi (C.). Intervention de POrganisme dans la Gnerison 
medicanientense des Maladies a Spirilles. [The Part played by 
the Body in Eecovery from Disea sescaiised by Spirilla brought 
about bv the Administratiou of Drugs.] — Bull. Soe. Path. 
E.rot. 1912. duly. Vol, 5. JTo. 7. pp. 524-544. With 
9 curves. 

The autlior reviews briefly the work already pjublished in eoii- 
nectioii with this subject and then gives details of a iiumher of 
investigations ux)on which he bases the following conclusions : — - 

The rapidity with which the blood is sterilised varies inversely 
yuth the period elapsing between the administratiGii of the drug 
(“ 606 ”) and the time at which the crisis of the disease would 
naturally occur. A relatively rapid recovery may result from the 
administration of smaller doses of the drug if it be given during 
the pre-critieal period of the disease. This conclusion does not 
apply, of course, to diseases which do not terminate in a crisis. 

The author has found that in the case of rats infected with 
nagana , in which there is no crisis, the late administration of 
c: produce more rapid recovery, but that if recovery 

takes place it is actually slower than when the drug is given in the 
; early stages, of the' infection. ■■ 

Two hypotheses may be given to explain the advantage of 
adiniiiistering the drug during the pre-critical stage of the 
disease. 44' 

In the first place it may be supposed that, as the disease pro- 
, .'gresses ..and' the crisis approacbesj, the.' vitality of the'.' spirilla'becomes 
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iiiodified ill siicli a ivay as to render them more ■seiisiti.ve to tlie 
micro]) icidal action of ‘^606/’ It is Imown tliat tlie orgaiiisiiis 
present in tlie blood shortly before tlie crivsis have a greater 
teiicleiicy to agglutinate, and siirvive hi vitro for a shorter time 
than organisms taken in tlie early stages of infection. In this case 
tlie more rapid disappearance of the organisms from, tlie blood 
would be due to a (diange in tlie spirilla and not to any special 
assistance on the pari: of idle animal. Tire aiitlior does not tliinlv 
that this view can be accepted for the following reasons. If tliere 
is an aidnal modification in the vitality of ilie painsites one ought 
to be alile to injecd a iresli animal witli spirilla olitaimal during 
the pre-critical period, suhjecd the animal to treatment imnu'- 
diately after, and observe tlie jnompt disap])eai‘aiice of the 
orgaiiisiii. The author's experiments have shown that this as a 
matter of fact does not haiipen, but tiiat a cliaiige of aiiirnal host 
is assocdated witli tlie immediate disappearance of tlie favourable 
iiifl lienee of the pre-critical period. 

The second hypothesis, which appears to the author to be the 
more probable, is that if the rat treated during tlie x>i'e-(Jriti{‘al 
period recover rapidly it is becanse the aniinal has acquired during 
idiis period tlie power of destroying the spirilla more easily. In 
adiiiiiiistering the drug* at this opportune inoinent tlie crisis is 
forced on and the host employs its ordinary defensive pow'ers for 
the destruction of the jiarasites. It lias been sliown that in the 
treatment of spirillosis in the rat there is pliagoeytosis of the 
parasites, but also that the same phagocytosis is observed dniing 
tlie crisis wliieh terminates experimental recurrent fever. 

It Avill thus be observed that there is a particular time during 
the course of the disease at which it is most henefinial to mlminisier 
the drug. 

(148) (H.). The Pure Cultivation of hSpiroc/mcfn duttoni^ 

Spirocliaeta koolvi, Spirocliaeta oberiiieiri, and Spirochaeto 
■novyi. — JL Experimental Med, 1912. Aug. 1. Vol. 16 
Ko. 2. pp. 199-210. With 2 plates. 

The mediimi employed by the author for the suceessful cultiva- 
tion of these blood parasites is pepared as follows. Pieces of 
fresh sterile tissue, usually rabbit kidney, are placed in sterile 
test-tubes. A few drops of citrated blood from the lieart of 
infected rats or mice are added, and then about fifteen cubic 
centimetres of sterile ascitic or hydrocele fluid are poured into 
the tubes. To some of the tubes a small quantity of sterile 
paraffin oil was added. The tubes were then incubated at 37'^ C. 
It is very important that the ascitic fluid should contain no bile, 
and sliould be capable of forming a loose fibrin in the tubes. 
Fluids which have been heated to 60*^ C. for half an hour are 
unsuitable, as also .are 'fl.uids, that have been paased , through, a 
llerkefeld filter. The addition of broth or sug’ar diiiiiiiivshe>s the 
value' of the, niediuin. / , '' " 

^ The maximimi growth is reached in about a Week. The organ- 
isms do not niultipfy in an atmospliere of hydrogen oivm unm/o, 
and no growdli is obtained at room temperature, 
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Subcultures slioiild be made by iiioculatirig* fresli tubes -witli a 
half to one cubic centimetre of uultixre from tlie foiiitli day up to 
tlie day of maximum growtli. Tlie organisms can be kept for a 
number of generations operating in tliis Avay, and tlie patlio- 
geiiicity of the spirocliaetes is not lost, altboiigli there appears 
to be a tendency' to attenuation after a large nuiiiber of sub- 
cultures liaye been made. 

Growth is slower in the tubes containing paraffin oil. 

(149) Nakaxo (H.). Ueber die Eeinzitclitiiiig der SpirocJiaeta 
pallida, [The Pure Cultivation of SpirocJiaeta pallida ,] — 
Devt, Med. WochenscJir. 1912. Jnlv 11. Vol. 08. No. 
28. pp. 1333-1335. 

The author has been successful in obtaining cultures of the 
orgaiiisiii in impure culture in a lumiber of different media, and 
it was with the object of purifying such coiitaiiiiiiated cultures 
that the technique described in this paper was devised. 

A sterile glass cylinder measuring about 7 ‘5 by 2‘5 centimetres 
is partly filled with sterile horse serum. A bacterial filter is 
then inserted into the cylinder. Both the cylinder and the filter 
are closed witli rubber stoppers. Tlie apparatus so fitted up is 
placed on four consecutive days for four hours in a water bath 
at 58^. On tlie fourth day it is placed in a water bath at 65^ for 
30 minutes, the contents being gelatinised in this way. The 
apparatus is, tested by incubating it at 37^. Tlie contaminated 
culture is introduced into tlie filter and tlie apparatus again 
placed in the iiiciibator at the body temperature. 

Tlie author lias been able to obtain pure cultures of a number 
of strains of tlie spirocliaete in tliis way, including primary 
cultures. In some cases the colonies have appeared outside the 
filter on the third day. Immediately colonies are observed sub- 
cultures must be made from them because, altliough the spiro- 
chaetes pass thro ugli the filter more rapidly tliaii bacteria, the 
bacteria do eventually escape. A few details ore given regarding 
the apiiearance of the colonies, and the structure and characters 
of the cultivated organisms. 

(150) Proca (G.),' Danila' (P.), &.,STnoE (A.). Siir risolement 
des Spirochetes. [The Isolation of Spirocliaetes.] — Compt, 

■ RemL. Soc..'BioL: 1912, ■ July ■ 26. ■, YoL ,73. No. '27. 
pp, 235-236. , 

The method which the authors have found most successful is that 
of ScAVADE slightly modified. Having obtained a mixed culture 
containing a large number of spirocliaetes, siib-cnltures are made 
in a number of tubes containing pyrog-allol serum coaguilated in 
the vertical position at 80° C., the medium being stabbed in the 
upper third only. The tubes are thus left for 10 to 20 days at 
37° C. Ill the interval the serum beneath, the zone of liqnif action 
is examined to see if it contains motile spirocliaetes . If such be 
found, the' liquified serum is .pipetted: off' ,ancl,',„the ' tube, is' broken, 
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several fresli iiiociilatioiis being made witli particles of serum coii- 
tainiiig tbe spirocliaetes in pure cnltnre. 

In tins manner it is comparatively easy to obtain cultures ’wliicli 
are pure in tlie lower half of tlie serum. Sometimes, liowever, 
symbiosis of spirocbaetes is encormterecL Siilneultures with the 
pure spirocliaete in pyrogallol serum, in simple serum, or in serum 
diluted vuth a solution of gentian ahwys remain sterile. The 
spirocliaetes become immobile after tbe first 24 lioiirs. 

Spirocbaetes isolated in the lower layers of pyrogallol seriini 
multiply abundantly wlien in making sub-cultures tbe typhoid 
bacillus is added. The bacillus meseiitericus can also be used pro- 
vided tbe medium employed be gentian serum. If tbe bacilli are 
added after 24 hours, by wliicii time the spirocbaetes have lost 
their motility, no effect is obtained. The simultaneous inoculation 
enables one to obtain abundant growth in every tube. After teu 
days spirocliaetes are to be found throughout tie serum but no 
actual colonies are formed. 

Liquid media siicii as serum or serum brotli are unsuitable. 
How’ever, abundant cultures can be obtained in liquid serum if 
ordinary agar in the proportion of one in seven or eight of serum 
be added, the melted agar being w^ell mixed wdth the serum at the 
time of inoculation. The cultures are odourless. The spiro- 
chaetes used by the aiitliors w’ere obtained from syphilitic lesions 
of the vulva, 

(151) SeHEU.ECHErvsKT (J.). Eeinzilclitiing der SypMIisspiro- 
chaeten. [The Pure Cultivation of tlie Spirocliaete of 
Syphilis.] — Deut, Med. WocJiensehr. 1912. July IL 
fol. T8. No. 28. pp. 1336-1336. 

Tubes of sterile horse serum are plugged arid capped and then 
placed in a -water bath at 57^ C. The temperature of tlie batli is 
the gradually raised until it reaches 0. at -wliich. temperature 
the serum becomes gelatinised. Immediately this condition is 
reached the tubes are placed in an incubator at body temperature 
to deterniine their sterility. Papules are washed wdth boraeic acid 
solution and then cut out wdth curved scissors, care being taken 
to cut sufficiently deeply. The pieces of tissue are placed in the 
cultiire tubes and gently forced down into the depth of tlie 
medium, which returns and covers them. The tubes are tlieii 
capped and placed in an incubator at 37^ to 4(P Cl 

The spirocliaetes owdng to their motility penetrate the medium, 
wdiile contaminating organisms grow around and above the piece 
of tissue. On the fifth or sixth day a canal is made through the 
medium wdth a sterile capillary tube provided w^ith a rubber teat. 
This canal reachesffiown^ to ■ the piece of tissue,, and dnto, -it 'about 
3 cc. oFdO per cent.; alcohol are ejected.. The alcohol islallowed 
to remain .tor' 'ten , 'minutes’ -and is ' thenueplaced" by ' s.terEe ■ distilled' 
■w'nter, wdiich in dts^ tiinris replaced 'by sterile -paraffin oil. ". '",The, 
,tube,s are 'again .capped '.and, incubated for 'a further, five' da,.ys." .''..A 
scratch ^is .made on the tube' below 'the jevel pt'tlie now ' sterilised 
contamination, and. the tube broken off.' In.the.medinm'contained,. 
in this part of tlie txibe;the , , spirocbaetes ;,are. found' .'in 'pure 'Culture, 
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LEISHMANIASIS. 

(152) Jemma (E.). Sulla Leishmauiosi del Cane uei Bintorui di 
Palermo. [Leislimaniasis of tlie Dog in tlie Neigliboxirliood 
of Palermo.] — Pathologica. 1912. Aug. 1* VoL 4. No. 
90. ixp. 466-467. 

Heference is first made to a previous publication by tbe atttbor 
ill wliicb lie stated that be bad examined 227 dogs in Palermo 
for Leisbmania witb negative results. In tbe present investi- 
gation tbe parasite was found in two dogs. In tbe first instance 
the infected dog was found in a bouse near to one in which there 
was a child infected with tbe disease. Tbe parents of tbe diseased 
child bad bad their own dog killed on account of its very poor 
condition, and it is probable that it also was infected. Tbe 
diseased dog was examined, preparations being made from the 
liver and the bone marrow. In both of these parasites were 
found ill large numbers. 

In tlie second instance tbe owners of tbe dog could not be 
traced. Microscopic examination of tbe liver and bone marrow 
slio'wed numerous parasites. 

Seven dogs in all were examined in tbe neighbourhood in which 
there are numerous cases of human leishmaniasis, but in two only 
was tbe parasite found. 

Basile was associated witb tbe author in tbe investigations. 


(153) Maksiiall (W. E.). Further Experimental Investigation into 

Sudan Kala-Azar. — JL R, Army Med. Corps. 1912. Sept. 

Yol. 19. No, 3. pp. 276-280. Witb 1 plate. 

E^epermiental Kala in the Dog. — Pour dogs have been 

infected, and it has been sbewm that tbe dog can be infected 
experimentally from the monkey, from anotber infected dog, and 
from bumaii cases. Young clogs appear to be more susceptible, 
and ill them the disease runs an acute course. In two experi- 
inents attempts were made to transmit tbe disease from dog to 
dog by means of the dog flea, but without success. Ticks also 
failed to transmit the disease in one experiment. 

Experiments to determine by wdiat means tbe disease may be 
conveyed from monkey to monkey failed, save in one case in 
which the result wms doubtful. In this instance, if there was 
actual infection, the louse, tbe flea, and tbe mosquito may have 
played some part in tbe transmission. Tbe author has 
encountered one monkey that appeared to have a natural 
iniiiiunity, 

(154) NicollE' (0.) ■&' CoxoE (M.). ftuelques Experiences Prati- 
■A ,quees avec le ' Yirus de^ la Eeishmaniose Eaturelle ' du CMen. 

' Reproduction de la Maladie cbez le Singe. [Experiments with 
^ ,'tbe, Yirus: of' ; Canine ■ Leisbmaniosis. , Beprocluction. of the 
' ;; Disease „ in , the, ' Monkey. I—Bnll. Soc. Path. Emt.'''' 1912. 
'A, June, ■ Adi. "6. (No.d. I pp. 351-356:. ' 

;,'The virus with 'which, the experiments "were, made "was ..obtained'' 
from Takimoef, it having been found in a dog early in 1911. The 
lesions presented by the dog were the following: Emaciation, 
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purulent discharge from the eyes, loss of hair on some parts of the 
skill, enlargement of the lymphatic glands, thickening of the peri- 
cardium, congestion of the bone-marrow. Parasites were found in 
large numbers in smears from the lione marrow, few in the spleen, 
which was not enlarged, and none in smears from the liver, 
kiciiieys, lungs, or lymphatic glands. 

Cultures were obtained, but they were contaminated, and sub- 
cultivation failed , 

Two fresli dogs were inoculated successfully from tlie first 
aniinal. One of tliese died accidentally, 1)ut was found to be 
severely infected. No fresli dogs were inoculated from this 
animal. 

Tbe second dog was killed in December, 1911. The animal was 
fat and showed no gross lesions. On microscopic examination 
the parasite was found to be scantily present in the spleen, liver, 
and marrow. Cultures were obtained from the spleen on NNN 
medium, and subcultures were successful. 

From this dog three further dogs and two monkeys were inocu- 
lated, In two of the dogs, which were old, the inoculation failed. 

The third dog was killed about nine w’eeks after inoculation. 
There were no gross lesions, but parasites were found to be numer- 
ously present in the spleen, and bone-marrow, scanty in tlie liver 
and mesenteric glands, and none were found in the lungs, kidneys 
and blood. An attempt to inoculate anotlier dog from this one 
failed. 

One of the monkeys, an adult, failed to become infected. Tlie 
second, wliieh was very young, was suddenly seized with illness 
and showed syniptoins of suffocation about six weeks after iiKK'uhi- 
tion. It was killed on the evening of tlie same day wlien in a 
nioribtmd condition. 

Nothing was found to account for the siilfo cation. The lieart 
was enormously dilated, but there were no lesions eitlier of the 
myocardium or the valves. Tbe spleen was enlarged. 

In smears from the spleen parasites were fairly nuinerous ; both 
intra- and extracellular forms being encountered. Tliere were 
very few in the inaiTow and liver, and none were found in other 
organs. 

Attempts to transmit the infection from this dog to another dog 
and a monkey failed. 

The cultures obtained had up to the time of writing been carried 
on tliimigli twelve generations on NNN medium, and the ebar- 
acters presented were exactly those of cultures of the himiaii 
'parasite. , 

Two intraperitoneal inoculations .witli large quantities of 
culture into a monkey failed to setup infection. 

(I 5 ' 5 ) Takimow (W. L.) '& Kohl-Yakimofe (N.). ’L’lnfection des 
Animanx de laboratoire Leishmania infantmu Ch. Mioolle. 
(Denxieme Note Preliminaire.) [The Inf eciion of Laboratory 
Animals with Leislmania i7ifantum.,]~-TkM^ Soc. PatK 
y E^ot. ; 1912. ' June. ::VoL 5. ■' No. '6.. ', pp. 355-357. , 

Infection of' dogs hy -The first dog was Lvice inocu- 

lated ■ iiitravenGmsly with cultures' ni mx interval' of; three' 'weeks'. 
About four months later bone marrow was obtained by trepl^iiiiiig 
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and Leislimania was discovered . A fortniglit later tte dog was 
killed and parasites were found to be fairlj^ iinnieroiis in smears 
from tlie spleen and bone marrow, but none were found in 
smears from tbe liver, lungs, and lymphatic glands. A culture 
was obtained on JN’IsN medium. 

A second dog, inoculated intravenously with four tubes of 
culture a few days after the first, died on the forty-eighth day. 
Parasites were found to be present in the marrow in small 
numbers. 

Infection of mice and rats tvith maferials from infected' 
organs, — The results of the inoculation of eleven mice and one rat 
are given. Prom these it is seen that in every mouse save one 
parasites rrere found in smear preparations from various organs. 
In one mouse and the rat microscopical examination was negative, 
but in both instances cultures were obtained from fragments of 
the spleen. 

(156) Wenyox (0. M.). Some Eecent Advances in our Knowledge 
of Leishmaniasis. — JZ. London School of Trap. Med, 1912, 
March. Yol. 1. Part 2. ]Dp. 93-98. 

Dogs have been found liable to Kala Azar in practically all the 
great centres of the infantile form of the disease — Tunis, Algeria, 
Lisbon, Malta, Sicily, Eome, and Greece. It has been suggested 
by HicOLLE that the dog, in which the disease is mild and chronic, 
may act as a reservoir for the virus, which is transmitted to man 
by some biting arthropod. Basile claims to have proved that the 
transmission is effected by the dog flea (Cteyioceplialus cants) 
and the domestic flea {Ptilex irritans His experiments were 
carried out on the following lines. Pirst, healthy dogs intro- 
duced into houses where the disease existed became infected : 
fleas from infected houses in Sicily were taken to Rome and 
placed upon healthy, isolated dogs, which contracted the disease : 
dog fleas fed upon the spleen-juice of an infected dog were found 
to become infected with the cultural form of the organism. The 
gut-contents of fleas are infective to healthy dogs. Gabbi failed 
to confirm tliese results and is inclined to iiicrimiiiate the mos- 
quito on the grounds of positive results obtained by Pkanchixi. 
Maeshall, in the Sudan, has observed infection of a healthy 
monkey living in a cage with diseased ones. The organism is 
inoeulable to the dog and monkey, and successful inoculations 
have been made into guinea-pigs, yats and rabbits. In the 
monkey the disease resembles that seen in children. A few 
experiments have been made in India to inoculate dogs hut with- 
out, success. 

A certain amount of evidence has been adduced by Hicolee 
and Manceaxtx that dogs that have recovered are immune. 

Cultures of the parasite of Oriental sore, first obtained by 
Ficolle on blood-agar, retain their virulence. Most observers 
are agreed that the house-fly may play some part in the trans- 
mission of the disease, and Row has found that the parasite may 
remain infective for monkeys for three hours after having been 
takeii: up ,by the fly. ..Wenyon 'has' found 'that :'bed-bugs .''and: 
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Stegomyia fasciata would feed on sores and take up parasites, and 
that ill their guts the parasites develop into- flagellate forms as 
they do in culture. 

Donovan examined more than a thousand pariah dogs in India, 
hut failed to find infection, but possibly such dogs are immune. 


RABIES. 

(157) Bouffaiid (G.). Sur PExistence de la Rage Canine dans le 
Hant-Senegal et le Miger. [Canine Rabies in. Senegal, and 
the Niger.] — Ann. hist. Pasteur, 1912. Sept. 25. Vol. 
26. No. 9. pp. T2T431. 

While there is no record of the occurrence of rabies in the hiiinan 
subject in the Ereneh colonies in West Africa, there would appear 
to be a disease of the dog the symptoms of which are strongly 
suggestive of rabies. It also appears to be certain that the bite 
of such dogs is fatal to other dogs, but without effect upon human 
beings. 

The first animal sixftbring* from this disease came into the 
author's possession in 1906. IJnfortiinately it escaped before any 
examination could he made, but not before it had bitten two other 
dogs belonging to the medical establishment. 

One of these dogs snstained only a small bite on. the paw which 
Jiealed promptly, the dog remaining healthy for a year. Tlie 
other dog was badly torn above the left eye. The wound was 
dressed and within a week healing was apx)arently complete, l)ut 
on tlie lltli da 3 r the animal began to show peeiiiiar synr|:)t()Tiis. 
There was loss of appetite and an absence of desire to move, and 
throughout the follovdng day the animal remained in a corner. 
About 6 o’clock in the evening it got up and began to lUsh about 
its enclosure in a state of great excitement. The author kept the 
animal under observation for an liour and noticed that from lime 
to time it appeared to reel and to be uncertain in tlie movements of 
its hind legs. The next morning it was found dead in its co-ge. 

Nothing interesting was found at the post-mortem save that tlie 
stomach was empty. 

A fragment of the medulla was used for the inoculation of a 
rabbit, but the rabbit died on the fifth day from some accidental 
cause and its medulla w^as found to be non-inf ective for other 
rabbits. The strain was thus lost. 

The following year while investigating sleeping sickness on the 
Bani River" the author encountered a chief wlio informed him tliat 
there was a very fatal disease amongst dogs in his district. The 
affncted 'dogs appeared to be mad,' their bite was fatal to, other' 
,dogs,','but'did not appear'to cause any, harm to, human' beings., ' TTiis 
chiefihad no, knowledge'' of such 'a disease ,oecurring 'in man. '■■ Wn-' 
fortunately,', :'the',uutho'r ' was 'n^ in a" position to' inoculate animals"' 
and'' get 'the, strain. 

In August, 1909, the author caine into possession of a dog at 
''Koulouba'h '■ showing' "all .'the,. ,'sym',ptoms", of dumb ,r'a,bies.,'' The' 
animal was'' killed at '.once : and" its 'medulla'' used , for 'the .'sub-dural ';' 
inoculation''of u, rabbit.,,'.'',. 
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For fifteen days this rabbit appeared to be in perfect liealtb 
blit on tlie sixteenth clay it was found lying* in its cage and wiien 
made to inove it was observed that there was evidence of paralysis 
of the hind-quarters. The next day the paralysis was complete 
and the animal lay on its side showing marked dyspnoea. Death 
took place the same evening. 

The medulla of this rabbit was used for the inoculation of two 
fresh rabbits. 

During the next eight months thirteen passages were made, the 
period of incubation of the disease averaging about fifteen to 
twenty days. In two cases the period was twenty-five and in one 
case thirty-eight days. 

The symptoms in eveiy case were those already mentioned and 
in three cases there were additional symptoms of a furious type 
which made their appearance from twelve to twenty-four hours 
before death. 

At each passage two or three animals were used and it was 
observed that about one animal in every six appeared to be 
refractory. 

The author's successor continued the inoculations, but used one 
rabbit only at each passage with the result that the strain died 
out at the twenty-first passage, this animal remaining healthy. 

This rabbit was used five months after the inoculation for 
a vaccine lymph control and two days later became paralysed 
and died shortly after. 

Three further passages were made, the period of incubation 
being ten days in each of the first two passages but the third 
animal inoculated jrroved refractory and the strain was again 
lost. 


(158) Haeeis (D. L.). Eecherches sur les Froprietes dii Virus 
Eabique conserve a FEtat Sec. [The Properties of Eahic 
Virus preserved in the Dry Condition.] — Ann. Inst. Pasteur. 
1912. Sept. 25. Vol. 26. ISTo. 9. pp. 732-735. 

The author’s object was to devise some method of preserving the 
rahic virus which would obviate the difficulties attaching to the 
method devised by Pasteue, in order that a quantity of material 
might be kept at hand in places where vaccination is required 
only occ'asionally. 

It has been shown by a number of authors that the viriileiice of 
tJie infective material is retained if a thin layer be made and then 
dried rapidly by means of sulphuric acid in vacuo. The amount 
of material that can be preserved in this way is too small to be of 
any value for vaccination,: purposes. 

In. conjunction with Shackell the author has described a 
method of preserving entire brains and cords in which the 
iiiaterials are frozen before being dried. Briefly the plan is as 
follows: — 

■'t:'' The , brain ' is,, first frozen - with" a.' mixture of fice' and .salt,'' 'and 
then without allowing it to tha'w it is dried in vacuo with sul* 
pliuric/acid. 
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Niiinei'Oiis experiments showed that about 1 per cent of the 
original Tiriileiice was retained in this way. 

The authors believe that the desiccation of the cords according* 
to pASTEun^s procedure causes a progressive concentration of 
salts and other substances iiorinally contained in tlie cord and 
that the destruction of the virus is xJroportioiial to this {A):nceiiti‘a- 
tioii . 

During his experiments Hahiiis has found tliat the degree of 
virulence retained in a cord preserved in this way depends upon 
the rapidity and completeness with which the material is frozen, 
and that it is possible to preserve from 30 per cent to 50 per cent, 
of the virulence. The method is as follows. 

The brain or spinal cord is ground up in a i)orcelain in()i*tar and 
water is added drop by drop until a thick lioinogeiious paste is 
obtained. A little carbonic acid snow is then added slowly and 
with constant stirring in order to avoid freezing the material 
into a solid mass. When freezing is complete the material is as 
fragile as glass and can be easily pulverised. It is necessary to 
add a little of the snow from time to time to prevent tbawing. 

The mixture is then immediately transferred to a cold vessel 
and placed in the bottom of an exsiccator wTiicti has been pre- 
viously embedded to half its depth in a mixture of ice and salt 
at a temperature of —18^ C. There is placed in the upper part of 
the exsiccator a vessel containing sulplinric acid in such a 
manner that there is free circulation of air betw'een the vessel 
coiitainiiig the cord and the exsiccator. Soliditication occ'urs if 
the acid be placed too near the mixture. There should be a 
vacuum of 2 iniii. of mercury, and the exsiccator slioiild be gently 
agitated from time to time in order to mix tlioi'oughly the absorbed 
wuxter wuth the acid. 

A brain can be desiccated in this manner in from thirty-six to 
forty-eight hours, hut towuxrds the end of tlie operation the tem- 
perature must not pass — 10^ C. 

The dried product forms a ver^’^ light hygroscopic powxler wdiich 
absorbs water from tlie air up to 3 per cent and then becomes soft, 
and wutliin a few' hours loses all its virulence. To protect the 
material from moisture it is sealed up in tubes. 

It has been sliowm in numerous experiments that 0‘()0(J()2 g. of 
cord dried in this waxy produces rabies in rabbits on the 6tb day. 
Half tliis qmxntity kept at 8-10® C, for a month and protected 
from light is^ also capable of setting* up tlie disease. After tw'o 
montlis the virulence is diminished by half. 

Phosphoric acid is less satisfactoiy than sulphuric acid for the 
desiccation. 

^ Eabbits and dogs can be rapidly immunised w*ith this material 
by Hogtes' method, and' the ".author has immunised .dogs .wvith 
uords' . preserved foT Three months. 

Furtheiy experiments are in train to ascertain the effects of 
certain chemical substances, temperature, light, etc. on the loss 
of virulence., 

The advantages claimed for the method are, that the powder can 
be easily weighed.,.. TtS'pxroperties ■can- be'' determined .exactly;' and 
that it is relatively permanent. ' 
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(159) CoOTAL (A.). Some Mematode Worms from Lagos. — /L 
'London School Trojo. Med. 1912. July. VoL 1. Part 3. 
pp. 229-23T. 

Tlie six species of worms described were found in a collection 
made from yarioiis small wild mammals, birds, and reptiles, by 
Beale-Browx in Lagos. 

Strongyluris streptoesophageus n. sp. Found in large numbers 
in tbe stomacli and intestine of tbe common West African lizard, 
Agania colononvm. 

Male. Length 8*6 mm. Breadth 0*44 inni. Body tapers 
gradually to the head end. Tail perfectly straight. Cuticle 
smooth. Mouth provided with three simple lips. The oesophagus 
shows a sharp Idnk near the anterior end, and behind this the 
tubes show three bends. There is a well-marked bulb. There are 
slender subcuticular papillae along the whole length of the body. 
The anus is quite close to the tail. Tlie spicules are long, equal in 
length, and tapering. There is a sucker yentrally placed 0*76 mm. 
from the tail. There are three pairs of pre-anal and six pairs of 
post-anal papillae. 

Female. Length 9*1 mm. Greatest breadth 0*5 mm. Yulva 
3*33 mm. from the tip of the tail. Oviparous, the ova measuring 
0*06 by 00)3 mm. The sucking disc is absent, xknus 0*2 mm. 
from the tip of the tail. The species appears to be closely allied to 
the Strongyluns hrevicaudata. 

Filaria yaba. n. sp. Found in large numbers in the thoracic 
cavity of Centropus senegalensis . 

Male. Length 19 mm. Greatest breadth 0*6 mm. Extre- 
mities taper somewhat abruptly. Tail bluntly pointed and coiled 
at least times. Skin smooth. Mouth simple with a minute 
papilla on the outer aspect of each of the three lips. Oesophagus 
somewhat bottle-shaped. Anus about a tenth of a millimetre from 
the tail. Spicules short and boomerang-like in shape. One pair 
of pre-anal and four pairs of post-anal papillae, all small. 

Female. Length 23-33 mm. Greatest breadth 0*8 mm. Both 
ends bluntly pointed. Yulva about 1 mm. from the head. Ovovi- 
viparous. Embryos 3nuch coiled. Anus nearly terminal. 

n. sp. Found in large numbers in the 
thoracic cavity of a hawk (sp>. ?). 

Male. 30*1 mm. Greatest 0*46 mm. Tapers at both ends. 
Cuticle finely striated. Mouth has three simple lips devoid of 
papillae. Oesophagus slender. Spicules of unequal length. 
Larger one straight, blunt pointed, and tapering. Shorter one 
corkscrew-like with four distinct twists, more pointed than the long 
one and sligtly narrower. No anal papillae. Anus nearly 
terminal. ' ' 

Female. Length 55 mm. Greatest breadth 0*6 mm. Yulva 
very close to the anterior extremity. Ovoviviparous. Anus 
nearly terminal. ; 

Asearu rosarius n. sp. Found in the stomach of a smaH grey 
heron. v- 
'- M'ale'. ■ '. Length 26 mm, ■ Greatest -breadth 0*6 , mm-,. 4' Anterior 
'-end of .the worm cylindrical andmarrbw. for a ,dista'nce',,of -^0*7 mm 
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tlieii broadens abruptly. Posteriorly tlie body tapei's rapidly^ to a 
sliarp point. Cuticle strongly striated, and iniiinnajiis 
arranged retractile dots give a beaded appearance to it. Tail 
coiled ventrally. Moiitli provided witli six flesliy lips, tiiree large 
and three small placed alternately. Distinct collar of (aiti(;le 
around tlie base of tlie lips. Cesopliagus gra.dnally wdcit^iis, and 
there is a blind prolongation of it about 0'5 iniii. in lengtli riiim 
alongside the intestine. There is a blind prohjiigaitioo of tlie 
intestine forwards alongside the oesophagus. Aiiiis 0'22 ^iiini. 
from the tip of the tail. Tliree pairs of xvost-aiial pa,pillae. 
Spicules long, equal in size and shap)o, and have a flanged appeai'- 
ance, N’linierons pre-anal papillae. 

Female. Length 30 mm. Grreatest hreadtli O' 7 in in. Vulva 
1*5 mm, from heacl. Oviparous. vShell of the eggs thi(h. 

Spiroptera deflecta. n. sp. Found in the stomacli of the palni 
squirrel. 

Male, 19' 7 mm. Greatest breadth O’ 6 nun. 33ody tapers to a, 
fairly sharp point anteriorly. The anterior portion bent lateinlly 
at a distinct angle . Tail tapei'S more quickly th'aii the anteidor 
end, and shows a marked curve. Cuticle finely striated. Moutli 
lias six small lobular lij)S. Oesophagus distinctly bulbous at its 
junction with the intestine. The oi^eiiing of tlie oesophagus into 
the intestine is furnished wdth three valvuiar fiai>s depending from 
a. collar-like' thickening. Anus situated 0‘4 nini. from the tail. 
Spicules short and broad, and unequal in. size and sliape. Tlie 
dorsal part and the tip of each is thickened, while tlie thinned and 
broadened ventral portion presents a frescoed appearaiice. Tliei'e 
is a curved accessory piece. At tlie tail end on tlie veniral asjKM't 
there is a well-marked ala nearly 2 mm. ii:i lengtli. Five pairs of 
pre-anal and three pairs of post-anal papillae. 

Female, Length 2() mm. A^ulva situated about the middle of 
the body. Anus 0*3 mm. from tail. 

E'c/rnm/dqyncdms* ceMropi, Pobta, 1910. Fouiul in the intestine 
oi Centr opus senegaleims. 

Male, Length 29 mm. Greatest breadth 1'2 niin. Body 
cylindrical but somewhat swollen tow-ards tlie anterior part. TojI 
rounded. Cuticle smooth. Eostrum nearly globular. Hooks 
arranged alternately nine and ten in a row "loiigitudin ally, and 
tw^enty-six in a transverse row. 

The five posterior hooks in a row of nine are Biiialler than the 
anterior four. Tlie cimis-poucli lueasures 3'(i niiiL in leugili. 

; Length '4Smim. . Greatest ■ breadth 1*5 iiiin. General 
characters like those of the male, but the posterior end of the body 
has a finger-like prolongation 0'34 mm, in length. Oviimrous. 
Eggs thiek-shellecl and rather elongated. 

;''"(160) IxxES (J. A,) ^ Gastroth^^ n.sp'.:;/' With' atPew 

Hotes on the Genus Gasivotliyliw (Boinei) ,~Fafas%tolo 
: ■ Sept. , 1912.; :VoL,5. .. Ho. B. ' pp." 217-226.:. ' ■With''8' text- 
.,:fi.giires. ' 

:The'' parasite ;was ^found by -Bnowx, ■Britishv Central Africa,.,, in; 
■.the stomach ;of' a Ebodesian,.hartebeest, and'abdtitmne'hnndred'and 
tw'enty.e,ge,ci:menswere,:,ae€nr^^^^ 



¥ 0 . 2 .] 


Helminths, 


IIT 


Tiie parasites were examined in serial sections ^ and it was found 
tliat sections, 10 microns thick, could be obtained if the process of 
embedding in paraffin were carried out rapidly. If the process 
occupied more than two hours the specimens were too brittle to 
cut well. The best results were obtained by staining the parasites 
in bulk with Mayer's paracarmine for three days, and then dif- 
ferentiating in seTeral changes of 70 per cent, alcohol to which a 
little 1 per cent, solution of ammonium chloride had been added. 
Imperfect fixation made it impossible to study the finer histo- 
logical details. In tracing* the ducts rough reconstructions were 
made. 

The generic characteristic of the genus is the large atrium open- 
ing anteriorly by the atrial pore. 

External anatomy. The parasite is conical in shape with a 
blunt anterior end. It measures from eight to ten millimetres in 
length and from three to four in diameter at its thickest (posterior) 
part. The parasite may he either expanded or contracted, and in 
the latter case the surface is cowered with wninkles. The posterior 
sucker in the expended specimens occupies i^ractically the whole 
of the posterior part of the iDarasite, hut in contracted forms its 
diameter is about one-third of that and it is retracted somewhat. 
The mouth opens anteriorly exactly at the apex of the cone and is 
siinminded by a mass of muscular tissue. Oral papillae are 
present. 

The transverse opening of the genital atrium opens a little 
behind the mouth on the mid-ventral line, and it is lined wntlJ 
papillae. 

The veiitral side of the i)arasite is slightly concave or straight, 
tlie dorsal side being convex. 

Internal anatomy , — The alimentary canal consists of a terminal 
.ruoiith, a muscular pharynx, a short oesophagus which terminates 
ill two blind pouches passing dowm on either side of the atrium, 
dorsal to the testes. The gut branches show^ varied convolutions. 
The atrium is large and expands posteriorly wdiere it terminates 
just above the anterior boundary of the testes. It is triangular 
in cross-section, the apex of the triangle being ventral. The 
physiology of the organ is not knowm hut it is possibly used as a 
receptacle for ova. It opens to the exterior on the ventral surface 
just heliiiicl the mouth, and in this region it also receives the 
genital opening. The reproductive system is almost entirely 
iiicliitled betiveeii the base of the atrim and the posterior sucker. 

The male system consists' of a pair 'of .large' round testes, wdiich 
do not extend close to the body-wall of the parasite, nor into 
the' atrial cavity, two- vasa- efferentia, a'nd a single long ' vas 
.deferens opening along wdth ■ the' vagina at the genital aperture. 
The vas deferens and the.va'gina Tim dorsal to 'the. atrium, 

', The . female system ' c'onsists ". of . ovary, shell gland, ■ oviduct, 
uterus and vagina. " The shell' glaii'd and the ovary are very .close 
together, and the duct from the shell gland almost immediately 
joins,, that of the ovary. These 'organs are ' situated' between the 
Testes./' The 'ova me'asure; about ■ one'. "hundred and.' ten'"'by" sixty,' 
.ni'icrons,. 
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Tile excretory xesiele wiiicli is xery ii;regiilar In ovitiine lies 
between, tbe sliell gland and the iiosterior sucker, its canal is short 
and does not unite witli Lanrer’s canal. 

Tile iiiiisciilar tissue of tlie parasite appears to be concentrated 
about tlie suctorial regions. 

Tlie parasite is believed to be non-pat liogenic. 

Notes on. the (jeniis Ga strath yla.r. 

An outline of the lustorical details eonneded uiiii the genus 
is given, and also a description of tlie general features (liaracter- 
ising the genus. Finally tlie distinguishing characters of the ten 
species comiirisiiig the genus are tabulated. 


(161) J'owETT (W.). Modular Intestinal Bisease of Cattle. — Journ, 
Comp. Forth, Sf Tlier, 1912. March. VoL 25. Mo. 1. 
pp. 15-22. With 5 figures. 

The investigations are based upon the examination of material 
that the author has obtained from cattle during post-mortem 
examinations. He has frequently encountered the disease in 
cattle ill South Africa. The disease is characterised hy the forma- 
tion of nodules in the sub-mucous coat of the intestine, the nodules 
varying in size from that of a pin’s head to that of a pea. Tlie 
lesions may be scanty or very immeroiis. It is only rarely that 
there is any ulceration of the mucous membrane over the nodules, 
but there may be considerable thickening. The lesions are moi'e 
frequently encountered in the small than in the large intestine. 
The colour of the nodules varies with age. Tlie young lesions are 
as a rule haemorrhagic, the medium-sized are* either hhark or 
white and black, anti the larger or older nodules ai'e eitlier 
uniformly white or yellowish, and they may have greenish yellow 
contents. The oldest lesions are for the most part fibrous, and 
contain caseous or calcareous material. 

It is difficult to demonstrate the parasite wlii(.^li is responsible 
for the condition in any save young lesions. Tlie causal parasite 
is the embryo of a nematode worm which measures from two to 
three millimetres in length. 

Ill the nodiiles the worm is in the enihrvo stage, but after 
ecdysis, hy whicli the worm is converted into an immature adult, 
it escapes into the lumen of the gut. The adult worms measure 
about two centimetres in length. In the intestine the worms 

become sexually mature and copulate. Tlie eg'g’s show segmenta- 
tion while still in the uterus of the female, as is also observed in 
the closely related parasite of man. 

llie egg's are passed out and under suitable conditions uiiderHo 
processes of development leading to the formation of embryos 
winch gam access to a bovine bost with either food or watei- 

It has been shown by Mahotel that the causal parasite in an 
oesoplicigostome^and from the more recent researches of Guillis, 
'aLmoTEL, and Pams SET it wmuld appear that the worm respon- 
mble for disease m cattle is a distinct species and the name 
Oesophagosto'mmn birainosMOT has heeh given to it. The 
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cliaraeters by wliicli this worm is distiiigaiished from the 0. 
radiatuin are : (1) the possession of a cervical swelling*^ somewhat 
hour-glass-shaped but non-vesicular ; and (2) two distinct branches 
to each oi the posterior ribs in the caudal bursa of the male, the 
outer division of each main branch of the dorsal ray being better 
marked and somewhat longer than is the case in 0. radicitum . 

PLAGUE. 

r 

(162) DiTJAnniiS'-BEAUMETZ (E.) & Mosis’y (E.). Evolution de la 
Peste chez la Marniotte pendant PPIibeniatioii. [Plague in the 
Marmotte during Hibernation .] — Com pi, liencL Acad. Sci. 
1912. July 22. Yol. 155. No. 4. pp. 329-332. 

It has long been known that in Transbaikal and Mongolia there 
are persistent plague centres, and that trappers contract the disease 
from mariiiottes and tarbagans in these areas. It appears that 
the marniotte, like the rat and other rodents, acts as a reservoir 
for the plague virus. 

Until comparativ'-ely recently it wars believed that in countries 
where the rat is the transmitting agent, the disease persisted in 
that animal in, a chronic form. It is iiow^ known, however, that 
sncli is not the case, and that for the survival of the virus there 
must be a sufficient number of rats to assure the continuous 
transmission of the disease from rat to rat. 

In Mongolia where the winter is severe there could he no ques- 
tion of the virus persisting outside the animal body because it is 
very susceptible to external influences. It therefore had to be 
supposed that the virus wuis maintained either in the flea or in the 
marmotte, since rats are not found in these pla.giie areas. 

The experiments of Gauthier and Eayicvud have shown that 
the bacillus can retain its vitality and virulence in the stomachs 
of fleas for 45 days in an ice chest, but it was not shown whether 
such fleas w'ere capable of transmitting the disease by biting after 
such a period. 

It has already been shown that hibernating marmottes resist 
infection with tuberculosis, and that trypanosomes fail to infect 
p,rovided a period of five days elapses before liibernatioii termi- 
nates. In some experiments carried out by Wurtz marmottes 
were inoculated with plague, but owing to the conditions being* 
unfavourable for hibernation the animals awoke and death 
occurred some days after inoculation. 

The authors have made three experiments with marmottes 
captured during hibernation. The three animals were kept 
together at a constant temperature of 6-10^ C., and were pro- 
tected from all stimuli likely' to wake them. 

The first animal was inoculated siibeutaneoiisly with virulent 
plague virus. It was subjected to handling on a number of 
occasions causing it to wake, but the animal vSurvived till the 
61st day having lost about 12 per cent, in wveight during the 
interval. '' 

The second animal was inoculated in a similar manner, but w^'as 
not handled more tlian wms absolutely necessary. This animal 
survived 115 days and died after wnking at the normal time. 
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Tile tliird animal was kept as a control to show the suscepti- 
bility of marmottes to the virus of plagaie in the waking vstate. 
This animal died two and a half days after inoculation. 

Tile possible ex])la nations are that either the virus persists 
without iiiiiltiplication, or that niiiltiplication is very rniich 
restricted during liiheriiation, and becomes very rapid iinmedi- 
ately the period of hibernation terminates. 

(163) Matsuo (E.). G-leiclizeitiges plotzliches Anftreten von 
Pestfalien bei Menschen nnd Eseln in deinselbeii G-ehoft. [The 
Simiiltaneoiis and Sudden Occurrence of Cases of Plague ^iii 
Man and Donkeys.] — Central}). /. Bakt. 1. Abt., Grig. 
1912. Aug. 10. Vol. 65. JTos. 6-7. pp. 417-423. With 
1 plate. 

The outbreak of pneumonic plague which occurred in Northern 
Manchuria in October, 1910, and which lasted till April, 1911, 
was of extraordinary severity and claimed more than 40,000 
victims. The author was stationed at Mukden in January, 1911, 
for duty in connection with the outbreak. Towards the end of 
February information was received that a donkey had died of 
plague in Fushuii, and shortly after a dog was found to have died 
from the disease in Changchun. 

Wlieii the outbreak was beginning to die out the aiitlior acci- 
dentally eneouiitered a case of the disease in a donkey, and l)y 
following up the ease discovered a further instance of infeciion 
in tlie doiilcey in wliich nearly every man and donkey in a parti- 
cular l)uilding became infected one after tlie other. The cireuiii- 
stances of tlie case were as folloAvs : — 

A miller in Mukden employed eleven men and kei)t twelve- 
donkeys. In Marcli one of the men died, plague being particu- 
larly prevalent in Mukden at the time. The employer attempted 
to conceal tlie death, and placed the body in a loft wliere it was 
subsequently found, and plague was proved to have been the cause 
of death. 

Soon after the man's death one of the donkeys became ill, 
losing its appetite and coughing severely. The animal Avas sold 
shortly after and its i3iircliaser could not be traced. After a short 
interval another man died. Subsequently seven donkeys becaiue 
infected one froiii another. Of these three Avere sold and four 
died. Two healtliy donkeys Avere sold at the same time as tlie 
diseased ones, hut none of tlie animals nor the purchaser could be 
traced. One of tJie dead donkeys wms remoA^ed and buried. Be- 
fore the other three dead donkeys could be removed the miller aiul 
all his employees were placed in the isolation hospital, the donkeys 
being afteiwards buried. 

. ' The two remaining animals were- isolated and remained healthy. 
The miller and seAuni of the nine men died of plague. 

The author ' received instructions to examine the three donkeys 
buried. The folio Aving lesions Avere found in the first of the three : 
The brain A\ms piitrid but shoAved congestion, as did also the 
medulla, there Avere no adhesions of the plenra, but tlie Inngs were 
congested, and there wuis distinct infiltration of the upper border 
of both lungs. ' The heart waB''h.ypertrophied;, liver''three: times the 
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iioriiial size, spleen reduced in size witli nuiiieroiis wrinivles, 
stoiruicli iiormal, liyperaemia of a portion of tlie large intestine 
with petecliiae, kidneyvS normal. 

Only tlie lungs were removed from tlie other two cai'cases, and 
there was inar.lved infiltration of the borders of tlie lungs and dis- 
tinct hepatisation of the riglit lung. 

Fluid was obtained by puncture of the lungs and from the upper 
air passages and bacilli resenihling the plague bacillus were found 
in. addition to numbers of other* bacteria — principally streptococci , 
Sinea,r preparations were made from the various organs and stained 
hy Loeffier’s method. Bacilli were found to be inmierously present 
in smears tirlcen from the lungs, scanty in smears from tlie liver, 
and absent in smears from the heart-blood, spleen, brain, and 
.kidneys. 

Nine micie were inoculated with materials taken from various 
organs, and practically all died in 40-45 hours, a single one snr- 
viviiig till tlie 72Md hour. Tlie orgnnisins isolated from the mice 
agreed exactly in cultural and staining characters witli tlie haeillus 
of irlague. 

Owing to tlie i.m])ossibility of getting experimental animals only 
three expei*irneiital inoculations could be made to test tlie virulence 
of the hjK'illi cultivated from the mice. Oontrol inoculjitions were 
made with, sputum from a ease of plague and the results were in 
alisolute agreertient, a„ guinea-pig and a. mouse inoculated in each 
iastaiiee u'itli 1 / 100,0()() of a loojiful dying in 75-90 hotii's. lOague 
haeilli were deinonstrated in tlie lilood, liver and spleen of tlic' 
experinienial animals. TwO' further guinea-pigs inoeuIaiiHl wiili 
1/1,000,000 of a Joopful were still liealtliy some nioirtlis after. 

IiiHUune plagu(‘ siu'um (horse) was uscal to (‘(irnpare ilie agglu- 
tination of the organisms isolated, from the donkeys with r*oii(r().ls 
of plague haeilli. Here again ilve results were in ahsolutc' agree- 
iiKUit, tli('< seruiu (uiusing agglutination w'ith both slraiiis of 
(rrganisms in dilutions up to 100 but not liigher. 

MISCKLLANEOTTS. . 

(164) Lheiiiti'br (A.), F.LEmnr (A.),, & T.tmioiTT (A.), Moiitons 
Algeriens et Bactmidie diarbonneuse. [Algerian Sheep and 
tlie Anthrax Bacillus.]— . Noc. Path, Eiwt. ' 1912. 
June. ToL 5.. ■ No. 6. pp. 336-339.,: ■ 

After a, brief reference to an 'outbreak of arithi;*ax; minong so.m.e, 
catllc'^ a, ml to one, case in. a slieep, tlie authors give a, .sl'iort :review 
of dh.o (rx]m.:riittents, carried oufby Chaxtveait wliich indicated that 
Alger.iaii sheep are more or less resistant to "the bacillus' of a:ritli:rax 
as it o(U runs ;i:n Europe. ' 

'Expei'i, merits were' xiiarleAvith'dli.e''. object of eoinpar'ing tli,'e viru'-' 
letiee of the Imcillus obtained from an Algerian sl'ieep, dead of the 
.disease with, that of a .strain "of the organism obtained ' from 
Europe. 

■' In. 'a, preliminary .experiment .' it ■ was. .found "that whereas 'the 
,A%eriaii, strain' proved ■ fatal .to -a gu,in:ea-pig' iir 33 , hours,' the, 
JSuropean' strain 'did not caus-e'death till the 40th'hour,'.the,.,gixinea- 
,,pi'gB'.','tis'ed being of the s.ame „weight,. .' and ,a 'similar' dose. 'heing:, 
'..administered in, each case. ' 1 
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111 tlie second experiment Algerian slieep were used. Tliese 
were divided into two lots of five. One batch was inoculated with 
the Algerian strain and the other with a French strain. In each 
series foiii? were iiioexilated siibeiitaneonsly and one iiitravenoiisly, 
the doses being strictly comparable. 

The wiiole of the sheep inoculated with the Algerian strain 
died, wdiile the whole of those done witli the French strain 
recovered . 

The slieep which had resisted inoculation with the French virus 
were inoculated three months later witJi a large dose of the 
Algerian strain to ascertain whether they had acquired any 
iinmnnity . One fresli sheep was inoculated at the same time as a, 
control. Tlxe control sheep died, but none of the others sliowed 
any symptom save a slight elevation of temperature. 

(165) Leboeuf (A.). Existence de lepra muriiim (Lepre des Rats) 
en IHouvelle-Galedoiiie. [Lepros^^ of the Rat in New 
Caledonia.] — T3idh Sac, Path, Ewot, 1912. Inly. Yol. 5. 
No. 7. pp. 463465. 

Having' given a brief review^ of the literature the author states 
that he lias found three infected rats out of niuety-nine examined. 
He agTees with other investigators that tlie bacillus found is easily 
divstingiiishable from the bacillus of Hansen. The organism is 
longer, as a rule stains uniformly, is slightly exirved, frequently 
sho^YS a. spherical sw’elling at one end, and shows no tendency to 
collect into '.rounded masses. 

The tliree rats w^ere all adxxlts and apqyeared to be in perfect 
healtb. 

In the first acid-fast bacilli were encountered in the axillary 
and inguinal glands on the left side, and a, few in tlie apex, of ilie 
left lungn 

The second rat liad very large axillary and ingxiinal glands on 
both sides of the body and bacilli were very nuinerously present. 

The third rat show^ed fairly numerous bacilli in the left inguinal 
gland, and tliey were not scanty in the left axillary gland and in 
both glands on the right side, 

Tlie author points out that in one animal only was there any 
evidence of inwxsioii of the viscera, and that in the same animal 
the glands were less seriously affected than in the others. 

(166) Bistribution, Etiologie et Prophylaxie de la Fievre Ondulante. 

'/'[M'alta. Fever.]— Off. hitern, d\IIyg. Pub. ■ . .1912. 

July. Yol. 4. No. 7. pp. 11804211. 

This., paper, gives a brief review of the wnrk done in coiiiieetion 
with tliis. disease up 'to date and deals with the fc)llow’'iiig .points: 
Iheliininary considerations, including- synonyms; ' Historical; 
Distrib.iition p, Syniptoniatology ; Prognosis a.nd Evohition;-Epi- 
demiolo'gy;', Etiology and. the Biological Characters of the causal 
-'■organism; and, .finally, Prophylaxis.' From the veterinary point 
of view the principal interest centres in the details that are given 
■'..regarding :the" extent to, which -goats are '■affected' inxaarious places^,. 
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mu] tiio Of'ciirrc^nee of infection .in an. i nut Is of otlior species tlian 
tho ^‘oat. Ill eonneelion with the oi'ciirrence of iiifeciioTi in goats 
tlie following tahle is given : 


Autlioi's. 

Place. 

Pei'ceiitage of 
s'oa.ts infeeted. 

Zammit and IIoii,iiocivS 

Malta 

50 

Seegent 

Algeria. 

3-4 

Nico:lle unA Coxs:etl 

Tun is 

30- 7 

Conor and Hito.x ... 

Marseilles 24-2 

A-iT:nEiiT, CAX'iWTA.UT'nE & TiiiuAimT 

Gnrd 

29-0 

S:i-iAW ... ... 

Malta, 

9-9 

The goat is far more frequently affe(*ted tlian 

otlnu:* species of 


animals, but epidemics ai’e not all iiii known in su(‘]i aTiimals. 

The slieep appears to be next most commonly infected after the 
goat, and as in tlie goat alioi'tion is vei'y (‘ominonly observed* 

The organism has been isolated from tlie mule, donkey and 
liorse in Algeria. A niunber of anthors liave reeoi*ded its occnr- 
reiu‘e in cattle, and a. number of birds are sust'eptilile, Idie sns- 
(‘eptibility of the rabbit is not y<d, fully established. 

(107) .Bey, .AX (LI, E. W.),' Ephemeral Fever, or Three Days 
■'Sickness of Cattie.-»™-Ec/nr//n7ry JL 1012. Aug. VoL 68. 
N't). 446, pp. 458-461. 

This pa])er eoiiiains a hriel' summary of wliat is l{uon'n regarding 
this disease, enijiha.sising some points by T*efei'enee to pa:i4i<*iilar 
(aises. Tiie disease is rtnnarkalih* in tliai outbreaks ot'Ciir in areas 
far rt'iiioved from tandt oiln^r, and bidwia'ii w lii(4t tliere has been 
no int(‘r(4iange of sto(4<. ''.I'lie diseasi^ at {neks animals of all ages, 
(conditions, and s<a.X(‘s, and animals itniniiue to r(nl-v\'at(‘r, anaplas- 
inosis, and (k)asi fev(u* poss(‘Ss no immunity. 4^10' onset of tlie 
disease in a lierd is siubh'ii, and u'itliin a <lay Or two ii iiii:iid>(‘r of 
animals may lie alfetd;ed. In (kvpe (.'olony tlic^ disease has been 
observed in stable anlmaJs. It is known tliat tbe virus of tlie 
disease is present in tlie blood of a sick animal, and proof lias 
been furnished tlmt it (ain be transmitted to otlier animals by 
lilood i]iO{‘ulation. Tlie period of incubation in sucli (uises is two 
or three days and the attack is follou’ed by ininrnnity AAdiiclr lasts 
for aliout six weeks. The blood of a recovered animal does not 
transmit the disease. It lias been suggested tliat the disease is 
insect transmitted. 

Ty|)i(*al cases run theii' (;*ourse in about three days, but in (^oim 
plicavted caseS' the period, of illness may last ior weeks. Acute 
ea^ses have been known to -reccover 'within twenty-four liours, Tlie 
condition inust' iiot be confused with Lanmiekte ” whicdi is caused' 
hj euXim^ 

: /.riie stillness may be observed in any or all tlie legs; and,, it may 
pass rapidly from one limb to another. Tlie muscles of tlie necik 
or tlie bae'lv may be involved. ■Very ’'Often i*opy salivji liangs fro.m 
s the lips and discharge pouTs:irom; the nose. • Tim tissues around 
.the,' eyes may be very ■swollen'. There' is marked .elevation; 'o.t, 
temperature, and constipation: is frequently-observed.,' ; 

■: ■'; The" mortality is low .and it is d,iffi.cu.lt to say wliat a:re the lesiort-s' 
' prop'er.to the disease. 
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(168) ScHELLHASE (W.). EIe Beitrag ^iir Kenntuk der anstec- 

ken&eiL Luiigenbrustfellentz-uiidaiig der Ziegeii hi Deiitscli- 
Ostafrika* [Contagions Plenro-piieiimonia of tlie Goat in 
GeTmaii East Africa. ] — Zeitschr. /. InfeJddmisImmM^. , 
Pamsit. Kranhh., u. d, Plamt, 1912. ,VoL 12. 

ETo. 1. pp. TO-83. 

Tlie author, who carried out his iiivestigatioiis in tlie field with- 
out laljoratoiy ecjiiipmeiit, arriwes at tlie follow'ing (‘OTicliisioiis : — ~ 

1. The disease is transinissible to healtliy goats 'by iiitrapiil- 
inonarj inoculation, with lymph, olhuined from th(‘ .lung tissiu' oi: 
a, diseased animal. 

2. The disease is not tramsmissil)le by sul)(viitaTieous inocula- 
tion wdth the same material. 

r3. The disease cannot he transTnitted to calves hy iivira.piil" 
moil ary in oculation . 

4. Intrapulinoiiary inoculalion fails to transinii: ilie disease to 
slieep, but tlie inoculation causes a localised iiiflannnatioii of tlie 
lung' tissue. 

5. Subeutaiieous inoculation of goats with, lung lyinpli (‘aiises a 
local and a general reaction. The disease cannot be tiiinsniitted 
by intrapulinoiiary inoculation to slieep so treated. 

6. Smears from the lung tissue of natural and experiineutal 
cases show* large nimibers of eoceus-lilve bodies whieli are «uisy to 
stain, but the significance of w*hicb could not be detei'inined. 

(169) Buij),e (J.), Negre (L.), & Troxtette (Q-.). Eeclierclies siir 

la Lymphangite Epizootique eii Algerie, [Epi^iootic Ijyji:ipl,i 5 :;!.i},- 
gitis in Algeria.] — -Amt. Imt, Fai^teur, 1912. Se])i;. 25. 

Vol. 26. Ko. 9. pp. 701-726. With one plate. 

Tlie authors deal at some length, with the cliiiiiail iusp(Hds of (lie 
disease before passing to tlie consideration of ilH* p:ithok>gh'!i I 
anatomy of the condition and the Ciiusal organism. 

Examination of an excised corded lympJiatic vessel sliows tbui 
in the smallest nodules the contents are of a greyish. X'ed colour, 
whereas in the larger and older lesions they approxiinate more 
and more to pus in appearance. 

Microscopic examination of one of the smallest nodules sliow's 
that the contents appear to consist of a colony of cryptoeficcvi, 
many of ■wliieh are multiplying; but very few leucocytes are tio 
be, seen. 

On examining larger lesions it is found iliai leneo(‘.ytes hvvo 
gained access to the mass of parasites and tlmt tlie 'm:o,,i,d)e:r .trf: 

; organisms ;showTng evidence of mnltiplieatio,n is si,naller. It is 
further' observed that a number of the organisms liave l^C'cri,, 
ingested by^ phagocytes'., . 

; , ; the organism can be stained 'by .Gram;’s' inetliod, l)iit 'a, large 
' proportion,' of the elements are decolourised., Ileiter results air* 
'"■to^''be' obtained' by, Claijd'Itts' method; but both the gentian violent 
'.'■and 'the, picric, acid should be allowed Go act' for "an limir, and 
^chloroform should be, used as'Ghe decolourising, a,geTit. 'Good 
,,, results, may also ' be obtained wdth the to]uid,i'Be, bl'iie !,riet,}uHl' 'C):f 
',DoMiNici'and',' wdth Giem'S.a’'S; solution. " 
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III seclioiis it can be seen tliat the orf>‘anisms invade tlie wliole 
of tl:ie lyinp'Jiatic vessel and a certain niiniber are to be foniid 
free ainong^ tlie proliferating' connective tissue cells. 

^.riie organism, is not a parasite of the wldte corpuscles and the 
occnrreiice of elements within leucocytes is simply evidence of 
phagocytosis. 

In the opinion of the authors the view that the cryptococcns is 
a protozoal pa,rasite is a mistaken one, this view having been based 
upon the exainiiiatioii of lesions in too advanced a, stage and in 
whicli phagocytosis was active. They state that when a lesion 
has become appreciable to the touch in a living animal it is 
already invaded by leucocytes and x>hngocytosis lias coinmenced. 

The disease mnst be ('onsidered as a loi'al ahection whicb 
spreads in tlie (*entriiietal direction along tlic (‘onrse of the 
lympliatics. Tlie organisms I’arely or nevm: pass tlie glands at 
the entrance to tlie chest or the alidoinen to determine lesions in 
the internal organs. 

A brief review of the ox>inions expressed by various authors 
n,s to the nature of the organism is given. The authors disagree 
with the view that tlie double contoured envelope in an artefact, 
and tliat leinon-shaxied forms are ra.re. Tliey further disagree 
witli the explanation ohered by tlie tlie |)rotozoal 

tlieory tlmt budding forms rex) resent two individuals joined 
iogetber. 

In suppoi't of tbeir view tliat the xinrasite multiplies by a X)ro- 
cess of bviddi ug they state tliat in the young lesions descrilied 
Biiinei’ous are to lie found willi daugliter (*el!s attached 

to tliem, and sliowing a ga]y in the eaxysnle through wliit'b tin' 
daugliter cell is .Iierniated. Tliey furtlujr state Uiat pji-ra, sites may 
be observed liaving daughter cells of the second generation also 
attached to them. 

The antliors express no oxiinion as to the na..tuie of the cell 
contents. 

A large number of attemryts bave been made to cultivate the 
organism on the most diverse media both, of animal and vege- 
table origin, but witliout success. In a fe\v cases the authors 
hove thought that there was a larg'er number of budding forms 
in certai,n media tlian in the seed- material, but tliey have never 
obtained obvious growtlns, nor have subenltures ever pyroved 
-successful. 

- This f-ailure ' to cultivate the organism is not evidence of its 
protozoal nature, .for Leishm-ania, to wliieh some authors be],ieve 
that the oiganisin' can "be easily cultivated.' 

The authors believe that. ’■-the .causal organism is of the nature 
of yeast -and with .this idea -carried out' ’* deviation of the coin- 
|)lement ’’’ exiieriments'. 

In the .first' instance tlie- xiresehee of sensitiser W'O-s sought in 
' the' ■ serum ' of afl'ected 'anim,als-Uism-g' a dilution of cryptoc-occi .in - 
".salt solution as antigen. '' , The "results indicated tliat the serum 
" of' infected animals 'contains' a sensitiser'. for the- cryptoco-ccus-., ■ 

'V'..' \,In'"'.the ' second series, of tests' a. culture of a known. -blastomycete 
', -was 'used- in'-'the.xd'aee of.the dilution of 'cryptoeGcci'as'--ant%,en.'.'', 

" 2802 ^'" ■'.'.'■/""V '■'■'"-■ - ' 
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Tlie experiments were repeated with, several kinds c,>f jea:St ivnd 
witli tl,ie sera, of diseased and ixorma,.!. .horses. ^ 1,'he^ i'esiil.ts 
obtained reprodiieed th ose obtained in t.lic fi rst series of ex peri- 
ineiits, positive results being* obtained witii a ri(‘e yeast. 

In a third experiment it was fonnd tliat a l)a('teriviiii such as 
tlie B. coU in place of the yeast gave negative rc'siilts. 

A test was then made as to wliether tlie (u-yptixmeeiis or the 
yeast was capable of fixing a,ny otlier sensitisei’ tluin tliat con- 
tained in tlie serum of an, animal infected will) ('pijsootic lymphan- 
gitis. Tlie result was again negative. 

Control tests were made using an anti-yeast seimm witli the 
various kinds of yeast used iii previous expeidmenis. Idle anti- 
yeast serum was obtaiiied from a rabbit which had received a 
number of injections either subcutaneously or intrapei'itoneally, 
of beer yeast. The tests were repeated with the serum of a iiorina] 
rabbit. In every cuse tliere was no liaeniolysis in tlie tidies 
containing the anti-yeast serum and tlie different antigens, wlvile 
in the ordinary control tubes and in the tulies (uintaining iiormal 
rabbit serum there was haemolysis. 

As a final test the serum of an infected animal was tested with 
cultures of and Triipano,^orruh vesperiilionis^ 

the antigens being cultures of these organisms obtained in Novy- 
McN’eal-Nieolle medium. A similar series of tests was carried 
out witli iioi'inal serum. Tlie results indicated tliat ihese antig(:^us 
fail to prove the presence of any sensitiser in serum friiin infected 
animals. 

In the autlior‘’s opinion tliese results appeal* io sajiport, if not 
prove, tlie theory tliat the causal organism of ciiizootic lyniph an- 
gitis is a blastomycete. 

I'he authors believe that infection always takes ])la(*e ilirough 
a wound, but tliey find tlnit it is impossilile to iransmit th(‘ 
disease with certainty by inoculation of pus. lilu^y do not agr(U‘ 
with the view that the disease is insect transmitted . 

One case is on record of transmission of tin' disea s(‘ to ilie 
human subject, the infection taking place through a wound. 

Treatnient. — The authors give details of forty-tliriH^ iuisc's of 
the disease treated with ^^ 606.” 

After a few experiments they found that as good results U'ere 
ohtained with the comparatively small dose of 1 gramme as witli 
larger doses. The drug was administered intravenously aci'ord- 
ing to Ehrlich's directions. They have never ohserved. any 
general disturbance save in one case in wliiidi a inule recei\aul 
o grammes and showed symptoms of slight colic and diarrhoea. 

The effect of the drug is rapid. When the discaisi^ is imami and 
the primary lesion is situated on the middle portion of a iimb 
(about, the knee) there is rapid , liealingc 'the corded vessels 
diminish in size and budsThata.re; already appreciable burst and 
become indurated. ; 

If the disease ^has been in existence for . some ti:!ne ''a,nd the 
iiiitial wound is situated on the lower part of the limb the cdTeci 
..of .theunjection is' in. many cases to cause the appearance of frivsli 
buds along the course of the diseased lymphatic vesseL II) ihc 
inexpiuuenced links inight to be; a u aggravation of the 
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disefise, wliei'eas it is hi reality a reaction on tlie part of tlie 
aiunia.l for the I'eiuoval of tl.ie parasi.tes. Three weeks or a, iiion.t}i 
slioiilcl he a-].lowed to e1a.pse 'before the results of tlie injection are 

jadged. 

. 1.11 tlie table ^‘Iveii, eo.mprising forty-tliree cases, twenty-seven 
ruiinials are said to luiAn^ recovered, wliile seven are said to be on 
the road to recovery ; the remainder liaving died or been killed. 
It is pointed out that in every case in which tlie animal had to be 
Ivilled tlie priniaiy infecddon occurred in the lower parts of tlie 
limbs. 

When the diseased lymphatic vessel is well maidced and is in a 
position wliif'h renders surgical interference easy this method of 
treatment should lie resorted to, ‘‘G06 ” being reserved, for those 
cases that are inoiierable. 

The case of linnian infection terminated in (*omplete recovery 
in three days after the intravenous iujectiou, of O'G g. of “ 6062’ 

- Ik^for tln^ expeivimeuts with “ GOB ” were 
carried out hypodei'mic inoculations of yeasts were tried, to see 
wlieiher tliey iiiight not lead to the production of antil)odief=$ 
cajiabl.e of exercising an elfect on ihe ci*y])toeo('ci. It was found 
tlnit tliere wa-s increasing intoleiuince of tlie organism after 
ea(di inoculation, abs(*,ess-f()rmation with discharge of pus 
oc'ciirring ^^•ithin jmigressively shorter periods. I^he authors have 
atteinptiMl i:o make use of this fact in. ])rote(ding animals in an 
iirtV'cted sialile liy giving lialf of the animals an inoculation 
will) yeast, leaving tlie oihers as (‘ontrols. Svitfudirnt time has 
noi yet <dn]>sed to emilde any stateim^nt regarding* tlvis experi- 
inc^rit to he imide, 

(17(')) ‘\V;VLKE'i'i (('I. Tv.), The Treatment of Kinderpest and 
Haemorrhagic Septicaemia with Permanganate of Potash.— 
Jl Comp, Path, d* Thcrap, 1912. VoL 3b. No. tl. pp, 
185-203;' 

liixmmrKST. 

Originally tli(‘ drug was tried upon two (mses of tlie disease both 
of whi(*li recovered, the dose in each, case being 1 dram dissolved 
in uboiit a gallon of water. Shortly after\\'ai‘ds twn furtlier 
animals were treated, one of these receiving 11 drams and the other 
1 dram. Tkith of tJie anim.als re(*ove^ 

Some months later there was an outbreak of the disease in a herd 
of a n i mals, (dglity-eigbt of w,hi<.ili were attacked. Of these 55 had 
(1 iial . Ti f of' tlie survivors "were found to he suffering from tlie 
dis(‘as(u l)ui. owing to opposition,' on the part of tlie owners it was 
I'ouml im]>()ssihle, to subject all to the treatinent. Six were treated, 
h()W(nau% the reniainder anting. us eoiitro Is. 

Subse(|uently .twenty-four additional, . animals were .brouglit' 
under tmitm,e;nt.''.:Of 'the' thirty animals treated only three died, 
while' of tliirteen ciontrols seven died.. 

■ '.The dose of tlie drug given varied' according' to the sisin and 'age' 
:':of the animal a^iid'dlie .clinical condition... In one or .two iiistan’ces. 
'ha, dose of •! dram was administered, hut as a rule tlie dosewas either 
..'I nr 2'.'dranis.'.', 'Some the animals. received a single" dose only, 

. SSO'g' ■: .'''''E" 3 
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while others received as xnaiiy as foTir, n.iid :iii ore ii'isiojiC'C s:i:x. 
The druo; was dissolved in ahovit linlf a "alloa of water wiili nu 
oiiiice oiMvv) of via egxrr added. 

Post-morteai exaxaiiiatioiis were laade in all the fatal casi\s ;iiid 
the diagnosis confirmed. 

ILvemoeuti AGTc S ^n:*Tl('AE:l^rTA . 

Three an,ima],s were originall.y treated, witli i.wo recoveries, the 
ttiird animal being in a critical (‘ondition at tlu' time of ti’etitirH'iii . 

Twenty-three cases in all wc're treated and reco\'er>’ followed in 
ten of these. Since the mortality usnally li(‘s between tH) and IJHt 
per cent., tlie results appeared eneouraging. 

The peret-nfage of recoveries in (‘, attics was V(n‘y mmd) li iglier i han 
in buhaloes (83‘3 per cent, as (annpared with 2b“ l per ccnrf.). T'ln* 
greater susceptilxility of the l)nf}‘alo indicates tliat ihe hrrgi'r dos(‘s 
shotild be tried. 

The drug was administered as in tbe cases of rinderpest. Tin* 
'followdng is an abstract from the enncdnsions dra\vn by the 
antlior,: — , , 

While no definite conclusions can he drawn front the oxperiments 
described they appear to justify the hope that tliC' treatment ma,y pi’ov<' 
useful. It is probable that considerably larger doses can l)e givtni and with 
good effect, ifurther experiments are required to ascertain the inaxirnimi 
dose that can be tolerated. 

Calves may be given ^ to 1 dram, inediu in-sized cattle 2 drains, and 
animals weighing over 5()() lbs. S to 4 drains. 

It has yet to be decided whether the best results are to lie looked foi’ 
from the administration of a large initial dose or from the daily admini- 
stration of moderate doses. The former would lie the rniiri^CKiirvenieni ami 
ill the case of haemorrhagic septicaemia there is rarely tiine for rnorc^ tiiari 
one dose. 

The method will have to bo tried in cases of rinderpest among animals 
Iia ving little or no natural immunity. 

Hypodermic injection of the drug might he tried, luit it is |)rolmT>lc thal 
its caustic nature ivould he injurious to the tissues., '!rb(^ inj<'f!tion of the 
drug direct into the ahomasum is worthy of trial. 

(171) Nicolas (C.). Observation Clinique d’nne Affection Chevaliiie 
sevissant a Mndiah et Mndivin (Honailou) . [(Tliii itml Obsci'va- 
tion on a Disease of the Horse at Nmdiah and NindivirK] — 
BulL Soc. Path, Exot. 1912. July. Tol.' ,5. , No, 7. 
pp, 519-521. 

The principal symptom of the disease and tlie one which fiTst, 
attracts aftention is great enlargement of the nasal hones on 
either side of the median liney prodiicing an api^ 
hling that seen in the hnman siihject affeefed wiili the discmse 
Aiameci Goimdon,’’’ 

The elevation of the hones on either side of tln^ nose may pro- 
duce a tiimoiir as large as a fist or larger; Pal])a,tion shows ihai 
the pwth is b ITpon the siirface there is nsnally a mrlwork 
of dilated veins and the skin covering the enlargement is mohilin 
... The respiration is impaired and: 'there '"'is' , a discharge' from tlie 
,nose. : ,;The,,giands in the npper:portion of„the neck andihegdands' 
of" the,, head" are enlarged.'’ .Neither ag:e,;nor sex appears'' :,to' have' 
■7any''inflii'ence ',oii' the, 'ocanirrence'nf .the'.^disease.^^ 
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Later tlie aiiiitial begins to cougli^ and aitliougli the appetite is 
niaiutaiiied there is sensible loss of (jondition. The nasal clis- 
eharg'e wliicli was at first niiieous btHaimes in ueo-].)iiruleiit ciiid 
increased in amount. In some cases it becomes sanguinolent. 

Ihir tiler tiiinoiir-like growtlis develop in conneetioii Avitli the 
slioiilders, knees, or hocks, causing great (lefoiToation, and in some 
instances siiblnxatioiis. Soiiu^ of the growths on tlie limbs become 
converted into abscesses or uh^erate. Death lakes xilace after an 
interval of some montlis. Bacteriological investigation is neces- 
sary to ascertain the exact nature of tlie disease. 


(172) Leoek (M.) & BouiLxaEz (M.). Snr nn Plasiiiodiniii des 
Singes. Passages par Especes Yariees. Action Pathogene. 

1 A Plnsinodimn of Monkeys. IT'ansinission to Different 
8])enies. Patliogenic Effects .] — Co nipt, lientL Soa, Biol. 
1912. Ang. 2. “■ Vol. TT. T7o. 28. pp. 310-313. 

In tlie present paper the autliors ('Oiifine tlieinselves to a con- 
sideration of tlie patliogenic effects, and the iransmissibility of the 
parasite to other s^iecies, leaving tlie study of the details of the 
parasite itself for further study. 

The oi'ganisni was found, in one of a lot of livij nionkeys {Macacms 
aynmnolpas) all of which, died soon after their . arrival at the 
Institute. 

The autliors Imve sma'eeded in passing the parasite through 
sevei.i giiueridions in inonkeys, and ha ve' proved ilie orgiiriism to be 
pa;tb,ogeni(yfo.r the following sjieaies: J/. cynonudyus, Al, mhwus^ 
(////ioccp//ui'/yA‘, lU . rhesus^ Cercopith ecus patas, (J(mu)cehiis 
fiiliyiuos'iis. OTie (Jliiinpaii/aM', and tbe Maki of Madagascar liave 
;[)]*oved :resista.nt. 

In some cases death lias been very rapid, tlu‘ iiioiikeys dying in 
seven days. In. oilnn* (*as(‘s the course of tln^ disease is far slow er. 
Tlie authors ha ve s<)nie iinimals whicli liave been infected for more 
than three months. In suc,li cases rnlapses are observed. 

Tlie authors are of the o])inion that the organism resembles tlie 
Blasnio&mni mm of Halbekstaedtee and Peowazek. 

# 

( :173) ScmiiiDnE' (11.) . Die Azur II-Eosin-Farbuug m GeMer- 
schuitten. [Tlie Staining of Erozeir fSections with Azur 

, II-Eosin.]”■-~~(:/cEtm'^6^. /. AUyem,, Path, 'u, Padh. Anut, 
1912.' .July '31. VoL 23. No. 14. ' pp. d>25-626. 

Idle plecHiiS' of tissiie' ''should be fixed ■ either in ten |)er cent, 
formalin or ITri’iiialin-Mulier for twenty-four ho'iirs, and 'then 
washed for a short time in water. The sections, are plinaid In 21,) 
per cent, alcohol for, 2 to; 5 'minutes and t1.ien transferred to '.water. 
The stain is xnade up aS'.follows': Azur II-Eosin is added to 'water, 
either tap, or, distilled, in'.'tlie 'proportion of two drops to I cc.'and 
thoroughly .'.mixed. 'The sections are placed iri' this' for 2'5-3{) 
■minutes. They' are . then. .washed , in' "wn.iter for not' more than,, '5 
.minutes, 'lifter ■whiGh they, are' placed', on '.»slide's,, 'carefully, dried 
with' filter . paper and .pressed firmly on to the, slides.v ; 'The ,, slides' 
are,,'the'n„dipped' in .absolute alcohol, eight '.or ten .'times,,' 'an'd.'then. 
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in a vsecoiul bath of aleoliol, and fiiuilly ia a bath of xylol or 
toluol about the same uunibei* of times. 

The vSectious are tlieu read}" for luoimting in luviiiral tJaiiada, 
balsam. Tlie method is said to be of especial value in tin* 
demonstration of bacteria and protozoa. 


(174) Extract from a Manuscript Report (by M r. It. .1. S' 1 ’or:i)y, (thief 
Veterinary Oflicer, East Afritai Pr<,)tectorat;c^) on a Disease, 
resembling Mumps, amongst Camels in the Northern Frontier 
Districts of the Protectorate. 

Iteference is made to a, peculiar diseas(‘ aliuciitiu' canuds in iht‘ 
Northern Erontier District. The coiiditioii, whic'h apjxmrs to In* 
of a contagious nature, soinewliat resembles iiiuiiips in sonn^ o;i: ils 
clinical manifestations. The onset of tlie disease is rapid, Tinnc 
is no rise of temperature, and the cliief, and prm'tically only 
symptom is an acute and extensive swcdliiig of tin* glands in tlnr 
region of the throat. The swelling may l,)e so great as to (ai use' dcaj t It 
by asphyxia. Post-mortem examination showed aciitt> iiiflamimu 
tion of the larnyx and fauces. The giands of the tliroat w(‘r(‘ 
enlarged and oedematous, and tlie tissues of tlie tliroat and iln^ 
upper part of the iieek were infiltrated with, a whitish gelatinous 
material. The report of tlie results of the (:rxit]niiiati()ti ol 
material taken from cavses is not yet to hand. 

Favourable I'esiilts are said to have followed f:re(' oiieiiiiig ol iln* 
glands, and blistering of the affected parts. 

Stordy is of the opinion that tli(‘ disease is iioi aiithi'ax. 

A request for informatioii as to the oc'curriuuH' of m similar 
disease in Egypt or the Sudan elicited tim reply ihat only thiv«‘ 
(aises of disease resembling mumps have Inm'u mei wilh io llgypi. 
Ill these cases the condition was a, benign oiui o(*i'uri’ing among 
young animals. Tlie syinptoois were a. disiiiclinaiion to hsMi, 
considerable swelling of the glands of the tlinnit, and soirn^ otalmna 
of the face and neck. The swelling was not satfifiienily pro-t 
nounced to affect the respiration, and tliere was no rise of iiun|)era- 
ture. Blood examinations ivere not made. ."Noibing is known 
regarding such a disease in the Sudan. 

A request for iiiformation as to the existeiice of a similar 
disease among camels in India elicited tlie following informal Ico). 
Three cases of an apparently similar diseasiiwlnivicb^^ mtd. uiih. 
The symptonxs were enormous enlargement of th,e joN\ l, jjarolicl 
region and face. Great swelling of tin* iongmn Two or Ihrec 
degrees rise of temperature. All" swellings painful I n one f;i1 a I 
emse the duration of the disease was about (iv(‘ days. In mu‘ case 
in which there was partial recovery the iJIm^ss lasiml a windv or 
•more. - 

, Itr the ■ animal wdiicfi in ai a partial .recnivery tlnni' was' imvc'r 
eoinplete restoration of (xinditioh, and tlie {iriiimil suihui^d finin 
.■atrophy of tlie'; tongue and ■'finally died;. , ■ ■ ■ 

■,^At the ■postmortem examination m:ade,,,on a'u a,niiiia:lf()iir' Im'ii'rs' 
"aiter death: the following^ conditions ■'■'xve're'. found. ' tN'o' (‘v;idi;‘iic‘e '' 
■of anthrax,.'Could be found the. ■hiood^orhii .tli^ of The'^ 



Ho, 2.] 


Book Review. 


13J 


iliroat. The spleen was normal in size, the blood was not eoagii- 
lated. Til ere were e'xtensive haemorrhages in the aboniasiiiii, 
siiiall intestines and tongue; large intestine not inflamed. There 
was no eviflence that the disease was one of the haemorrhagic 
septica,einia,s. A brief note is given of a reference to a similar 
disea, se occurring* in Somaliland by Lennox-Cunxingham 

Burden Camels/' page 15). 

Book He view. 

(175) Laveean (A.) & Mesnil (P.). Trypanosomes et Trypano- 
somiases, 2nd Edition. 1,000 pages, 198 text-figures, and 
1 coloured plate. 1912. Paris : Masson et Cie. 

Some idea of tlie enormous strides that have been made in the 
study of trypanosomes and the diseases for which they ai^e respon- 
sible may be gained from the fact that the present edition is more 
timii twice as large as that puhlished in 1904, Eeference to the 
table of contents will show to what extent the various sections of 
tlie worlv liave 1)eeii enlarged, and to what extent fresh material has 
been incorporated . 

Tlie earlier portion of the liook wJiicIi deals with, tlie genei*alities 
of tlie sul),j(:M*t lias increa.sed from forty-six to two liuiidred and fifty 
pages. Tallis increase is largely accounted for by the fact tliat 
seven new (di.a])tei*s have been introduced dealing with such sub- 
jects as the cyclical and mechanical transmission of trypanosomes, 
tlie evolution of tlie organisms in the invertebrate hosts, the 
<|Uestiou' of reservoirs, cultivation, etc. 

In addition to tlie trypanosomes that are pathogenic for animals 
and man, tlie nou-|)atliogenic species found in tlie former and the 
tryjianosoines of liirds and t*old-l)iooded animals receive full 
attention. 

The general plan of the earlier edition is closely ailliered to, and 
tliern are numerous reBn‘euces wliieh bring the subjects almost up 
to the date of puhliiErtion of the hook. It may perhaps be 
jioted tliat the work of observers other than the Erencli has not 
received a,s niucli notice as it might have done. Everyone wlio is 
connected wi'tli tlie study of the trypanosomes, whether intimately" 
or not, must liave accesvs to the volume, but tlie value of the book as 
a I)ook of reference would have been very greatly enhanced had a 
detaihE:! index been ineliided, 

' Tlie .book is well got, upbuild the' type is clear, luit it. is a matter' 
for, regret' that ..some ' of the -illustrations leave something' to ,'be 
desired. 
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Dilferentes Races de M. melUensis. ---Compt. Bend. Eoc. Biol.^ 
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Biting Flies. 

(224) Auste*\ (E. E.). New African ''J.'abaiiidae. Pa.rt 1. — Buih. 

Bntom. Itescarchy 1912. Ang, Vol. 3. No. 2, pp. 113-136. 
With 7 figures. 

(225) Severin (G.). Notes sur les Insectes suceiirs cle S.ang dii Congo 

Beige. [Blood-sucking Insects in the Belgian Congo.] — Itcv. 
Zool. Afrk., 1912. Vol. 1. No, 3, pp. 443-461. 

(226) vSuKiMEiis (B. L. M.). Epitome of the Species of Biood-suckiiig 

Muscklae, Glosdna excepted . — JL London School of Trop. 
Med., 1912. Jiil}^ Vol. 1. Ft. 3, pp. 189-205. 

(227) SuRCouF (J.) tfc GoNZAEEZ-BicOiNrES {II. ), Dipteres piqueurs t,‘t 

siiceurs de Sang actuelieruent conniis de ia Ilepubliqiies do 
Venezuela. [The Biting and Biood-s licking Diptera of 
Venezuela.] — Arch, de Farasit., 1912. Vol. 15. No. 2^ pp. 
248-314. With 43 figures. 

Tsetse-fiies. 

(228) Carpenter (G. D. H.). Progress Report on Investigations into 

the Bionomics of Glossina July 27, 1910, to August 5, 

1911. — Bep. Sleeping SicJmcss Com. Boy. Soc., 1912. No. 12, 
pp. 79-111. With 4 plates. 

(229) King (H. H.). Observations on the Occurrence of Glossina in 

the Mongaila Province of the Anglo-Egyptian Sudan. — Bull. 
Entom. BeHcarch, 1912. May. Vol. 3. No. 1, pp. 89-93. 
With 1 map. 
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— Bidl Entom. Besewrch, 1912. May. Vol. 3. No. i, pp. 
95-96. 
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VoL 3. No. 1, pp, 61-72. 
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(236) Harais (B.). 'Untei\snchiingeu liber die Larve von Otenoeephida.s 

caau Curt. Teil 1. [The Larva of (Jten(>(Xphaliis vanis.] 

■ Arch. J. Mikrosk. Anat., 1912.' VoJ. 80. No., ,2. . Abt.M. 
pp. 167-216. With 1 plate and 13 figures. 

Oestrides., 

■ (237) Gedoblst (L.)/ Contribution a la Paiuie des Oestrides <lu Congo 
Beige. [Contribution to the fauna of the Oestrldae ia th<^ 

' Belgian Congo.,]— -Rev., A/nc., ,1912. v 'VoL 1. ' No. 3,' 

pp. 426-432. With 2 figures. 

,',.(238), Rodhain (J.) & Beqxjabrt. (J>). -'Sur, deux Oestrides' nouveaux 
Parasites,, du Potamochere et ' cle FAntiiope chevaline,', ail Congo 
'BBjge.—Bev. Zool. A fric.y 1912.,- VoL,l.':',^No.''3/,pp,',366--383- 

With 7 figures.,-' ' [ 
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testinal Nodular Disease.] — Vcv. Zooteo,, 1912. VoL 3. No. 
33, p. 696. 
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(245) IIailliet _ (A,.), Henry (A.) & Langeiion (M!.), Le genre 

Acantliocheilonerna Cohbold et les Filaires peritoneales des 
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And. f. Schiffs-^u. Tropen. Sept. VoL 16. Nob 

17, pp. 069-588. 

(247) Stetmiens (J. W. W.). Faxopisthorclm (Jammu , ■ [The Liver- 

fluke "of the Indian Pariah Bog.]— An/n. Trap. Mcd.'d Paradt., 
1912. May 29. VoL 6. No. -1, B, pp. ' 117-423, With 1 text- 
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plate. 
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ocellata (var. pater.), [The Haemogregariiies of the Greco 
Lizard.] — 3uU, Soe, Path, Exot., 1912. June. VoL 5. 
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(255) Plimmer (H. G.). On the BloocLParasites foruid in Aiiiinals in 

the Zoological Gardens during the four Years 1908-191,1.- ~ 
Froc. ZooL Soc. London, 1912. Pt. 2, pp, 406-419. Witli 7 
plates. 

(256) Pbowazek (S, v.). Beitriige ziir Ivenntnis der Protozoeii and 

Verwandten Organismen von Sumatra (l)eli). [Protozoa and 
Allied Organisms from Sumatra.] — Arch. /. ProUstenJm^^m^^^ 
1912. July 22. Vol. 26. No. 2, pp, 250-272. With 3 |),lates 
and 1 text-figure. 

(257) Reechenow (E.) & SimLAC.K (C.). Streitfragen, in der Coeci- 

dienforschiing. [Controversies regarding Coccidia.] -ZooL 

Anz., 1912, VoL 39. Nos. 21/22, pp. 609-617, 

(258) Seidelin (H.). Notes on Some Blood Parasites in Man and in 

Mamiiials.--/l7i??.. Trap. Med. J; 1912. Vol. 5. No. 4, 

pp. 501-507. 

(259) ' Woodcock: (H. M.)., Notes on Sporozoa. Nos. II, III and IV. 

No. II. Observations on jS^or;i/ol;</.s'Hs lacertar. ( No. HI. 

Comparison of the Nuclear Condition in Haeinogregarines witli 
that of certain Coccidia. No. IV. The Nuclear Struetrire of 
Leucoevtozoon and Halteridinm. — Quart. Jl. AfAcromip. Sd., 
1912. ‘Sept. Vol. 58. No, 1, pp. 171-240. With 2 plates. 

Unclassed, 

(260) Ab,lo, Rapport sur nne Epizootic de Peripnenmonio sevissant 

STir la Race Bovine dans la Cei’cle de Mankoiio (Cote d;Iv(>ir(‘). 

[Epizootic Peripnenmonia of Bovines nt Mankono.l Ann. 

ddlFijq. et de Med. Colon,, 1912. A.pril-Mav-Ji'rrie. ’No. 2, 
pp. 390-393. 

(261) Nyasaeand P:rotectorate, .Annual Repoi*t of tlie .Departirieni:. 

of Agriculture for Year ended March 31st, 1912. Zonilia: 
Gov. Pri:nters, Nyasaland. Veterinar.y Division. Rejxu't of 
the Veterinary Officer, pp. 29-49. Trypanosomiasis, Black'- 
water, Ophthalmia in Cattle, Fowl Cliofora, Monilmrj-is Cattlii 
Disease (East Coast Fever), Native Cattle Industry, I)ipp:ing, 
Suspected Rabies, Poisoning among Sheep. 

(262) OsTBBTAC. Tieivsenchenbekampfungen in den Colonien, besoiidors 

in Dentscli - Siidwestafrika. [Campaigns against AniTnal 
Diseases in the Colonies, particularly in German South-West 
Africa.] — Jahrh. d. Eeutsclien Landcrdleselh^^^^^^ 19,12. 
Lfg. 1, pp. 109-116. 

(263) PiNOY (E.). Epidermophyton dll Singe. — BiM. 

1912. Feb. VoL 5. No. 2, pp. 60-63, 

: ■■(264) SoBRELL Caser (F. C.). Rinderpest as ()])se:rved in the 

.Philippines.— Amer. Vet. Ec-w., 1,912. 'VoL 4.1, p. 290., ■ 
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BABESIASIS. 

(265) Matt-eitips. Bovine Piroplasmosis in Annual 

li&port on the Bacteriolo gical Laboratory for the Year 1911. 
1912. Port Louis: Printed at the Gov6rnin.eiit Printing 
(jffice. pp. 15-16. Witli 1 pla,te. 

Pvroplasrria higemimvm was seen for tlie first time in Mauritius 
in a cow tliat "was infected with. P, nmtans an,d trypa/nosoiniasis. 
The ciow' 'Wiis tli:ree years o].d and-owing‘ to ih.e riiiiMns infection 
it 'wns removed to tlie laboratory for inoculation, experiments. 
’Wliile there', a parasite was observed in its blood that presented all 
the of ,P. higcmmmm. While under observaiiion ilm 

animal passed l)l.oo(Tstained urine on a :n'ainber of , oca'jiisions, ■ A 
calf was siiccessfullj inoculated from tliis ani.x,na],. 


' (26()) Svm:ons (T. II.) & Patton (W. S.). Eeport on an. Outbreak 
of Cauiue Piroplasmosis due to Pi/roplasriia gibnoni (Patton) 
among the Hounds of the lEadras Hunt, together with some 
Observations on the Treatment of the Disease with Salvarsan*- — 
d/uw. Tfof, Med. ^ Parasit. 1912 .. Oct. '18. Vol. . 6. 
No. 3. B,' pp. 36L370. With 6 charts. 

Repeated attempts to transmit the disease from jackals to dogs 
'by means of Jdaernaphy salts bis'p^lnosa have' failed, and oppor*-. 
tuiiity has not yet 'o-ilered .to ' try -transmission ' experiments.; writh 
aiiother-"' tick .which : is, fairiy.common' on the jackal'' and which 
according, to NmiMANN" is a' new 'species' allied to , 

■simms. ' 

The pack (,;o:mprised twenty-one couple ' and when, the - outbrea-k 
w.as diagnosed 15-| couple were, found to 'be^ infected. The disease 
is a' very acute 'one, and ■ among the 'lesions produced -, is very 
■■ great enlargement of the' .- s-pleen., 'No' 'haemoglobiiiuria, .was' 
observed in any case although there 'was marked anaemia. -, ' 

-' Intramusciilar xnjections,,-,of-;8alvar8an in doseS' of 0'6' -gram we-ru 
-'-'given, and a single injection B-uflS.c'eddo effect .a cure in-'the -gT'eat-' 
-,m'aj.ority ' of -cases,-,. ;-'Som.e of 'The'. 'hounds .;appat'ently,'' -received, ''t^^ 
treatment too , late, .and one or^ two '.died ' from complications-.;; 
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(267) I^AwiaoTZKY (N. N,). Zur Piroplasjoioseiiifektioii der Hiiade 
durch die ScMeimhaut des Magen-Barmtraktes, [Infection, of 
the Dog with. Piroplasmosis by Way of the Mucous Membrane 
of the Alimentary Tract .] — CentmlbL /. BaM. 1. Abt., 
Orig. 1912. Oct. 12. Yol. 66. No. 5-6. pp. 417420. 

The fact that a mimber of observers have suggested or have 
shown, that certain trypanosomes can: be transmitted experi- 
mentally by way of the intact inncous inenihraiie of tl:u‘ ;vlinieiitar\’ 
tract prompted the author to investigate the same (|ii(‘stio!i with 
regard to piroplasins. He states that wliile it is well, ki50\\"ii tliai 
certain tie,ks are responsible for the transmission of pircrphisins to 
horses, cattle, and sheej), the method of transmission to tlie dog 
ivS quite iiBkiiowm, altbongh it has been snggesttal tlnit Ihuniiaph y- 
Milis leachi and Ixodes ricdmis may be responsible. 

The author carried out experiments in wlvicli. tlie organs of 
infected dogs were used for the feeding of experiiiioiital aTvimals, 
but fearing that accidental wounds- and abrasions in the mouth 
might afford a means of entrance of the parasite sulm(M|i:ieiit]y 
restricted his experiments to the administration of blood coiitiiiii- 
iiig piroplasins, the blood being eitlier given 1>y tin* iiioutli, or 
introduced directly into the stomach by means of a tube. 

From a table given it is seen that three full-gi'own dogs and 
five puppies were used in the experiments witli, blood. Tln^ blood, 
was diluted with eithei' citrat<^ or salt solution and iiiti*<Kliiu*ed 
directly into th.e stom.a.ch. Infection followtul in every c*a.He. 
Piropla.sms were found in the blood of the pujipies on 2'ncl,, 3rd., 
6th, and 7th days alter tlie arlministraticn of the blood, ami in tlu^ 
casO' of the dogs on the 5th', 6tli, a:nd 7th days ii:Mrpe(*-ti'Vt^l,y* '.A. II 
the puppies and one of tl.ve dogs died. It is sta.ted i:;lH'‘ sym]:i- 
toms presented by the dogs did not d,iffer from tliosc^ (,d')s(:^:rvi'‘(1 
after intraperitoneal inoculation. 

(268) Beaxfobu (R.). Trypanblan in the Treatment of Canine 

Piroplasmosis as occurring in India. — VeMrim/nj It ' 1912. 

Nov. Yol. 68. No. 449. pp. 643-646. 

^According to the muthor canine, piroplasmosis is a difficult com 
dition to deal with in India owning to the following facts : 

' 1, There is^ evidence to show that there .are. two distinct varieties' 
of piroplasins, one of which is very resistant io irypanblam 
,2. Pariah dogs in, many cases .possess a, high if hot 'a com,plet 0 
.-degree, of immunity."' b' ■■ 

3,, ".The 'great variety of types .of dogs makes it difficuli; to say. 
'■..•whether '.recovery has been due 'to treatme,nt or natural. rcBistaiKje.* 

, .The/dye '.was injected in 1 per ' cent. ' solution in normal salt 
solution' subcutaneously, and, the. dos'e,'' varied .from 1 ce, to 10 cc. 

" per'[pound body .weight. The author, found .that within these 
limits ,'th'e ske of the dose Aid not appear to be' of much import- 
: ance,,',for' if 1 cc. per pound Aid not cure 10 ec. [.would /not..'' ' 

. ' In'„'all, .fourte.en cases were, treated. , .There .'wene ,.twO' .deaths,' 
eleven, recoveries, and, one-...case". in,', which the result'- w'as' .classed 'a# 
'Moubtful.'' 
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THEILERIASIS. 

(269) WoLPEL (K.)- Ueber den derzeitigen Stand der Impfniig gegen 
das Ktstenfieber. [Immimisatiori against East Coast Fever,] 
—Zeitschr. /. InfektionskmnhTi, Parasite Kranklit. u. 
Hygiene cl Haust. 1912. VoL 12. No. 3. pp. 247-255. 

Theiler'’s successes in transmitting East Coast fever, with the 
resulting immunity, induced him to attempt to discover some 
medhod by which animals migdit be vaccinated against the disease. 
He liad observed that tlie disease could only be successfully trans- 
mitted by the inoculation of pieces of tissue and consequently 
directed his efforts to discovering to what extent the reduction 
in size of the pieces might be carried without vitiating the result. 
In order to cause embolism in the internal organs, from which 
he expected to g^et the same results as from the implantation of 
larger pieces of tissue, he added peptone or aleuronate to the 
minced tissues. 

By these experiments it was shown that the safest method of 
inoculation was the in tr a- jugular injection of a mixture of 
coarsely minced spleen or lymphatic gland and peptone. 

One li.iind:red and thirty-six animals were so treated. Of these 
ten died of intercurrent diseases, thirty-eight as a result of the 
inoculation and twenty-one died of the disease when they were 
being tested as to their immunity. 

Experiments were then made on a larger scale. 

In infected li,erds th.e animals slmwing clinical syniptonis were 
separi'ited a:nd examinations made for tlie presence o£ KoclFs 
granules. If these were discovered the animals were killed and 
the s]:)].(,Hvri a^jd peripliera^l lymjiliatic; glands -were removed with 
: aseptic 'precautions. 

Tliese were mi.nced in. a xnaelune provided with, a disc having 
perforalions about 4 mm., in diameter. 

.The mince tlms obtained was mixed witli peptone .until the 
mixture h.ad the consistency of' jam,^’ ' It on examination it 
wirs found tliat' there were no bacteria in.' tlie mixture, luit that 
plasma bodies were present in large iium.bers, the material was, 
used for inoculation, the do'se for a full-grown 'animal being 
. 5 cc. and for a calf '2-4 cc. The inoculations >vere made into the 
jugular vein, 

■' Deaths due .to embolism of 'the lungs or- heart were very,'. rare. 

■ The resulting reactions’ varied in intensity .and as.' a rule differed 
from reactions caused by, tklv ill fectioxu 

In the latter, .case the :■ temperature: usually .rises- about"' tli.e 
IfSth day and remains elevated for. 6-8 days. T..l-iis is followed by 
a remission and a second rise,, the ■ temperature .falling .rapidly 
just before death, ■ 

Eeantions; resulting from: the .'inoculation of e,ither spleen -or 
- gland pulp niay be divided ■into typical and atypical' reactions *■- 

.. In .-th-e.' case '■ of typical.,-'. 'reactions -the temperature ■ curve'' 
resembles -that given by .reactions-^- due to '.tick-infection, ; 'There'.is- 
a rise un the 13-14th day, followed' by' a remission', and a',sec,on:d', 
■''■■rise... The -first .rise of temperature is.generally of- .sho'rter 'duration 
■'-'.than in'hhe case of tick'-infectiont 
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Ill atypical reactions there is no remission. The febrile attack 
lasts from' 1-4 days, seldom longer. In many cases the tempera- 
ture curves show several small oscillations at irregular intervals. 
There are also slight reactions in which the evening temperature 
Temaiiis below 40^^ C. 

In animals that react typically Koch’s granules can always be- 
found, while in tlie atypical cases they are frequently absent. 

Death is a frequent sequel to the typical reactions and to. those" 
in which the febrile attack persists for more than four days. 

In such cases Koch’s granules make their appearance in a 
manner exactly resembling that observed in tick infections. 
Agamoiits are to be found in smears from the spleen or lyiiipliatic 
glands at or shortly after the onset of fever. Shortly after tliis 
dividing forms and gamonts are found. One or more days after 
the appearance of the granules in the glands Theileria parva is 
to be found in the blood. The number of parasites in tlie glands, 
spleen and blood increases up to the time of death. . 

Koch’s granules are generally demonstrable in the atypi,cal re-' 
actions. In some cases the granules stain faintly and tlie nuclei 
appear vacuolated. Parasites of this kind may be present either 
alone or together ivith typical forms and as a rule are deiiion- 
strable for a short time only. The author suggests that they may 
be degeneration forms which are associated with the developing 
immunity. 

If the inoculated animals he subjected to tide infestation afiier 
an interval, tliere is in many cases no reaction or a 'very brief one 
during the course of which- Koch’s griinules are not distni-vertilile* 
In other eases there may be febrile attacks assoeiatcMl with a i'ransi- 
tory appeara, 11,06 of Koch’s granules. These rejictions may iilso 
typical or atypical. It sometimes haiipens tbut in spite* of tlif* 
antecedent inoeidation parasites appear in tlie glands (iigiinKniis, 
dividing forms and gamonts) and TJheileria pMrvii in the bloiitl. 

The variations observed in these reactions must in pai‘t l)e due 
to variations of the virulence and number of the infective ticlcs, 
and in part to the degree of immunity acquired. 

The degree of immunity established is not always iTitipoiIioria 
to the severity of the reaction produced. As a rale a reaction 
associated wdth the appearance of Koch’s gTanules confers a high 
de'gree of immunity. - ; ' ' 

On the other hand it has, occasionally happeiuMl tlia.t a. weak 
atypical reaction with the complete absence of granules ban been 
-.followedliy a high, degree of dmniiinity.'- ■ 

In practice 343 animals that were certainly not immune .liave.' 
been inoculated. Of these 180 died as a. result of ibe iiioculafioii 
and; "5/ died subsequently as^a result of-natuiul iidbdion, t.be 
remainder, (46 peipcent.) acquiring,; immunity. 

' ' A-'fiurtlier , batcli of nnimals -.nximbering tiboiit two tbousaiid 
have, »,lso been ■ inoculated and' ,with ,mor6 asatisfaknry ' results, 

' hut -acmirate conclusions' cannot be- drawn as to the waiue of tlie 
: 'method ■ from ^'this „. series ■ of . inoculations since the iii.cl'uBion of 
'■;immunen,nimals,cannot w,ith'Certainty be excluded.' ' ■ 

At. prepnt ;the^que of the: application ; of method' m. 
healthy districts and to imported animals huvS not been investigaied. 
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‘(270) Swaziland. Eeport on the Incidence of East Coast Eever 
Disease amongst Cattle in Swaziland. [Elder (W. A.), G-overn. 
Veterinary Officer,] (MS. Report dated Oct. 22, 1912.) 

Tlie disease first appeared in the Territory in 1902, and in a 
short time obtained a hold over a large portion of the country. 
At first a great deal of opposition was encountered on the part of 
the Swazis, but this was gradually overcome and their co-opera- 
tion in preventive measures obtained. 

In 1909 the following measures for the control of the disease 
were suggested : — 

а. The branding of all cattle in the country, in order to facili- 
tate the tracing of illicit moveinents of cattle. 

б. The formation of concentration camps for infected herds. 

c. The slaughter of calves of iniinune X)areuts in infected areas. 

d. The erection of a fence between the infected and the clean 
portion of the country. 

u. Branding was successfully carried out after some opposi- 
tion, and has prox'ed of value. 

h. The formation of concentration camps was not very satis- 
factory. 

a. The s].augliter of calves vns only carried out in tliose areas 
in wliich. inooiine animals were grazing on ground tliat W'as still 
infected. A period of fifteen, months was allowed to elapse 
between, the last deatli and the declaration that the' hind w^as free 
from infection. 

d, A fence was erected running from, tlie Komati Rivei* to the 
TJsutu Ri'ver, a distaiu^e of about seventy miles. ' Tliis fence In 
a great extent served its purpose of preventing cadtle ' straying 
from infected to clean ground and vice 

After branding a grazing ground is appointed for each herd, 
and tlms, in the event of an outbreak, the infected land can be 
localised. 

With the discovery of a reliable dip wdiich. could be used at 
short intervals it was deemed necessary to adopt the dipping of 
'■cattle. 

The necessary, funds having been raised the, follo^wing measures 
"Were undertaken by the Government:— ■ 

1. vSlaugliter of all infected -herds,'. or .as many, of each herd as 
'w^’as deemed necessary. " , ■ - 

, 2. Full ,compen.sation for vslaughter'Or deaths from the disease 
affier control of the^heTd' had 'been.' assumed. 

'3.- Isolation of .infected ground' for -turn years. 

4. Slaughter of all cattle moved without permit without com- 
■peiisation. - ' , 

', , 5. ■ The building ^of as" many ..dips' -as ' possible in' clean '(and 
In.fected. "country, an.d .the ■' adoption,., as ' far as po,ss,iHe'/' of com- 
■-puls'ory' dipping. ' 



144 l^rypanosomiasis, 1111 

Tlie results are given for the first dipping* tank' , a.!'id 

from them the following* facts are g‘ath.ered. 

Biiriiig* a period of fifteen nionths 1,,204 cattle il-il^ped, 

and the lumiher of deaths occurring at the dip v'a.s MIL Thc' 
percentage of deaths was 25’83 a.s oiiposed to tlie iisinii 
of 95 in infected JierdiS. The j'riiin.a.i.l.s were di.ppcai, ev(‘ry iilrtli 
day fi’oni Ma.rcli to Septeinbeig and ev(n:*y thircl. day f:i‘o;in 
tember to May. 

All the herds to, ken to tJ'ie tank ^\'el•e i'nfeciral hei*ds, and vwrc?' 
grazing ori infected land for tlw wliole fifteen inowths, ^ '^Ihe 
iiiaijorit'v of deaths wei'c due i'o infection ])i;'ior 'i;o iilie airirnals 
being brought to tlie tanlc, N'(nu‘ of th<^ animals sl'n:‘\\"ed any ill 
effects from the continned dipping a.t short intei^vals. The flip 
used contained arsenite of soda., soft soap, and paraffin. 

There were sixteen, tanks in. operation a.t tlie time of 'wi’ii^ing 
■and four more were to be added during* the year. 

Bjr iiieans of the 'Contiimal clipping, . in w,I:iich. it is ho|ied to 
inclxide horses, mules, donkeys, goats, and, mitive sl:iee;p, a eo'in- 
plete eradication of all tick trans'iidtted diseases' is loolanl foi*. 

It i.s shewn that, a great fina.i'icial saving ha,s l:')een effected hy 1:lie 
adoption of the compulsory dipping. 


TRYPANOSOMIASIS. 

(271) Robhain (Jt), Poxs (0.), 'V^an'oekbeanjikx (It), & 

BEcriTAxnrr (Jt). Note sur les Trypaiioses Animales dxi. Haiit- 
Katanga. [Note o.n the A.n.i:nial llTypaKriosoraiiiSi^s in I'pper 
Kafanga.] — BiM, Soe, Bath. Exot. 1912, Dorn V'o'L 5, 

, , No. KL ,pp. 819-822. 

, In esaniiniiig the blood of a miinber of animals i,:i:ii,.rodiiced :fr*on:i 
Rhodesia, incliidi'ng mules, donkeys, .oxen, pigs, goats, sheep, and. 
dogs, the authors have encountered hrucei, oangolense^: mid ^ 
cazalboid. 

In both mules and dogs infected with T. brucei (or penfadt) 
they have found forms in which the nucleus was displaced towards 
the posterior extremity of the body. 

In a puppy inoculated with the blood of one of the m,uh,ns long, 
sletider p:nrrasites witli a free . flagellum .apjn^a,red in the blood on 
the 'fifth' day after inoculation, luxt .when tlie 'imiirial' died a fort- 
niglit'later short thick forms wure numerous, a/nd in 4*67 per (jcmt. 
of these' there was posterior' displaceme.nt of the. iraclmiH. I.ri. 
view .of the fact that xip to the. time of .writing no (use of hunm.n 
trypanosomiasis' had .been.' recorded in 'Elisabeth vilie, where the 
'■exa'in,inations..' were: made, the. authors ■ feel certain that tlm try- 
" pan G some ■■found was, of /the.' hrucei-pecmidi .group,.' 'and not tlie 
fhadesiense, ' ■ 

',T^.On'';the.,;^higli',:plat .inySouthern ''Katanga wliei-e only GIob-^ 
sina morsitans is found this fly transmits the same animal trypano^ 
somes as in the lower country in the northern part of the Proviiu'cn 
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(272)^ lioDHAiN (J.), Pons (C.), Yandenbeanden (J.)^ & 

Bewaeet (J.), — Les Trypaiioses Animales aii Bas-Katanga et 
lear Eapport avec les G-iossines (3^ Note) , — Trypanosoma denysi 
(n. sp.) Parasite de rScareuil Volant. [Animal Trypano- 
somiases of Bas-Katanga and tlieir Relationsliip to tte 
Glossinae (3rd Note). — Trypanosoma denysi (n. sp.). A 
Parasite of tlie Plying Squirrel.] — Bull, Soc, Path, Exot, 
1912. Oct. Yol. 5. No, 8. pp. 608-611. 

Ill a previous eomniiinication (see tliis Bulletin, YoL 1^ No. 1^ 
p. 40) tlie aiitiiors record the occurrence of trypanosomes of the 
cazalboui and congolense types^ and the part xilay by G. morsitmu 
in tlieir traiisiiiission. In the present note they record the dis- 
covery of the T . brucei (or pecaudi) and give details of experi- 
ments in Avliich it was successfully transmitted by G, morsitans 
bred in the laboratory. 

A description is added of a new flagellate found in the blood of 
a flying squirrel. 

T. brucei has been found in the blood of a dog, which was at the 
same time host of T. congolense, and also in the blood of a goat. 

A giiinei'i-pig inoculated from, tlie dog became tlie subject of a 
douliie intection. Feimi.le rn or sit a ns Avhicli were kept in the 
laboratory ioi’ tlie breeding of pupae were fed on the goat. A 
large iiiimber of tlie flies became infected' and tliese tra^nsmitted 
i;Iie iiifet'tion to a giiinea-pig and two monkeys. 

In a single exi)eriment with, flies bred from laboratory a 

posit! A‘'e i*(;\sult A\'as obtained. 

Twi;) of tin* flies from the batch were found, on dissection tO' have 
a lieavy intestinal, ioieivtion, and in one of tlmm multiplication 
\vn^ (a’)xriiiienci„ng in i;lie jmoboscis. tflie fly whicli liad successfully 
transmitted tlie infection, wa.B found to have parasites i,n the Avhole 
of its iutf*sti;ne and in- its proboscis, 

Prom, the results obtained the authors calculate that 4*16 per 
cent, of tlie fli,es are infective. 

Trypanosorria denyd in the .fresh state executes active niove- 
mehts wl:ricli do not involve much translation. One can also make 
out that the posterior end is drawn out into a point, and that there 
is a free portion to the flagellum. 

In preparations fixed with, osmic acid and stained with Laveran- 
Borrel the trypanosome Avas ' found ■ to measure, 37-48 ..microns, and 
the free portion of the flagellum 8-10 microns. 

Tlie' 'Avidth of the body: opposite the , nucleus is 24, mi crons , 
Anteriorly Idle' body becomes -wider, , and .X)osteriorly, it is drawn 
out into a, point.. ' The, cytoplasm' stains uniformly pale blue,' 
and no meta.chromatic granules or vacuoles are present. ' 

-, Tlie nucleus is oval and lies in the long axis, of tlie body. It is' 
situated in the anterio-r portion of the body and does D.ot show' a 
distimflmn ryosome .■ 

Tlie. blepiiaroplast Avhich is situated about 7 microns 'from the 
posterior end of, the parasite is'large and rounded, , The 'flagellum 
"is thick. ^ '. 

A flying squirrel Avas xin'der .obse'rva.-tion f or three days during 
Avdiich time the parasites were constantly piresent in its blood but 
' .not in very large, numbers, 'y 
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(273)' Abchibald (E. G-.). A Trypanosome of Cattle in tlie Soiitliem 
Sudan. — /L Co 7 np, Path, cf Therapeut, 1912, ' Dec. Vol. 25. 
No, 4. pp. 292-297. With 1 text-figure. 

The trypanosome was originally derived from a cow liro light 
from the Mongalla Province to Khartonm. 

Ill the living state the organism showed very acti,ve iiHiA'iiriients, 
not associated with any marked transJ,atioii, and it ha.d a 
tendency to adhere to tlie red corpuscles. 

The stained preparations were made by fixing moisl films 'with 
osmic acid and staining either wit.li Leishman or Gi{‘nisa, 

The parasite measured from 9 to 20 mici’ons in fiMigtb, and was 
found to he somewhat short and stout in form. S(|iiat anci 

tadpole forms were met with, and particularly in iilins in whioh 
the parasites , were nmnerons. The posterior extremity was, in 
most cases, blunt and rounded. The membrane was fairly ‘wel.! 
developed, and was as ,a rule somewdiat. narrow and straight. 
There appeared to be no free flagellum, and this struciiiire arose 
at a point quite close to the micro-nucleus. 

The average breadth of the trypanosome, iinVliuling tin' iiieiii- 
brane, was 1*4 microns. 

The ma,Jority of tlie organisms show^ed a numl)er of t:*li.romatin- 
staining granules posterior to the nucle'iis, and this wa,is particu- 
larly' tixe case in tl.ie longer forms. Some, howirv^Vj sliowecl 
granules anterior to the nucleus, and vacuoles, when present, wm‘e 
found in the same portion of the body. 

The miero-inicleus was terminal or nearly so. 

Experiments , showed that the trypa.n()some was ■|:){:i.tlioge]'ii(' for 
the following animals: ox, mule, mon'key, goa,t, sln;M'‘|)y Tiil)1)it, 
■donkey, dog, gerhil, and jerhoa. The gui/nea-pig was fouiHl to 
have a relative immunity. 

. The symptoms and lesions, were those usually associated with 
trypanosome infections , In some animals the i;i\y | )ai 
steadily increased in numbers up to the time of deatli. In iilse 
goat- there was a certain periodicity, and, tlie t,ryj)a,iiosoines were 
usually small and very uniform in iength. 

No exp.eriments could he undertaken to . ascertain the agent 
concerned in the transmission of the parasite owing to finfii of 
material, but from the history of the original anirual the possi- 
■'hility'"Of Tsetses- a-cting- as'the' 'carriers ■ could ■ he excluded. Either 
'.'Stomoxys or' Tabanidae may have .been the transmiti.ing ageul. 

The trypanosome could be cultivated fairly reodily on blood 
agar. , -''At the end' of forty-eight hours numerous cduTni)s of active 
.ytrypanosomes with their flagellar ends directed outwards could be 
,\'seen.;.-;,Strxmpy mnd 'plasmodial .forms, which .were found":, niter 
twenty-four hoxirs were less numerously present a day latcun After 
seventy-twn "hours,' numerous long ■ forms ' 'wnne, present',/ many ' of 
., , which were vpuolated and . contained ..granules', ■ - The' trypano- 
somes lovst their vitality after the day, 

■ .;'The,'nuthor:.;'co'n(dudeS'' that- the/,. is tlie T, '^pecorum,: 



■No. 3.] 


Trypanosoviias^h . 


147 


(274) BETTENcoiniT (xl.) & Boeges (I.). Presence de Trypano- 
somes dans le Sang des Bovides Portngais. [Trypanosomes in 
the Blood of Portuguese Cattle.] — Bull, Soc, FatJu Exot, 
1912. Oct. YoL 5, No.. 8. pp. 603-604; & Nov. No. 9. 
p. 725. 

After having examined the blood of eighty animals by the 
cultural method with negative results, the authors discovered 
three animals out of a batch of eleven having trypanosomes in 
their blood. The forms of the trypanosomes as they appeared in 
the authors’ cultures corresponded exactly with those described by 
other authors, crithidial forms being prominent. The organisms 
made their appearance in the cultures two days after heing sown 
and persisted for fifteen days or more. In stained preparations, 
and particularly from cultures of moderate age, the parasites 
stained deeply and showed large numbers of granules in their 
cytoplasm. Porms in the process of longitudinal division were 
encountered in many cases, particularly about the seventh day of 
growth. Rounded flagellate forms at ere very rare. Absolutely 
typical trypaiiosoine foriUvS have been met vutli somewhat rarely 
in cultures from seven to eight days old. 

In some of these forms the blepharoplast, althoiigli posterior in 
position, was close to or touching' the nucleus, but in other speci- 
mens the two bodies were at some distance from each other, the 
hlepliaroplast being in the posterior third of the parasite, and the 
nucleus at the junction of the anterior and middle thirds. The 
parasite possesses an. obvious undulating nieml)ra:n.e. Tlie auiliors 
liave not been able to discover parasites eiiclosed in, leucocytes a,s 
•described by Beiin. 

The a/otliors have not been able to find flagellates in the blood 
of 23 a;riiina,ls from the Azores and tlu^y s'liggest tiie possibil,ify 
tliat the intermediate invertebrate host may not occur in tlios.e 
islands, 

(275) Mxtzmain (M. I\). The Transmission of Surra in the Philip- 
pines, [MS. letter.] 

In a private communication the author states that he lias 
.succeeded in transmitting suxTa by means of Tahawus striatusj the 
common horse-fly of the Philippines. The experiments were per- 
formed with bred flies by the direct method from guinea-pig to 
monkey ' and from liorse to horse. 'He states that this fly ^ is un- 
doubtedly the /carrier' of" surra in extensive outbrea.k,S' in Tlie 
Philippines. There existe ;anlecidednnrrelatio:n betvveen the pre- 
' dominance of the fly and outbreaks of-suxua, 

(276) ' Duke'(H. L.). a Camel Trypanosome, with some Bemarks on 
the Biometric Method nf Diagnosing Trypano-somes.— Proc, Roy. 
Soc, .1912. ■ Oct. ' 3L Series B.: Yol. 85. "No.' , B ,'583. 

':pp.' '563-56,8. ■ 

■ ,vThe trypanosome here described was originally derived 'from, a 
camel from Boraii,',and the ■■ experiments were undertaken; to see 
■ whether the, trypanosome : was transmissible , by ' laboratory-bred 
a few sxibdnoculations were performed. 
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Morphology. — M.easiiremeiit of 400 tiypa.i.ios(:.».iii<3[s ^ i:akei i a;t 
1 ‘aiidora shewed that the length vaided from 18 i'.o 44 iiiiei'ciiis. 

The great majority of the i3arasites slender, biii^ a, itwv 

hroad forms were seen. The ilagellar^ [F aiiageliar] end 
was ill some cases very draAvn out, and tlnv ]viiu4';(;)j:ii:iid,,<'‘i!,s froiii 
4 to 5 iiiicroiis from this extremity. Tin* undulating mc'inhrane 
Aras Avell de're loped. 

The kinetonncleus was well developed Imt small,, roumled i.ii 
shape, and variable in situa,tion from t.ln* i‘x:tre,me t*:ri(] of 
parasite' np to 4-5 microns from tlie posterior end. 

The nucleus Avas situated near middle of ilie body. 

A niimber of fly tra;nsiiiissi(.)n e.xpei'i.iue]i.i,s we'iM.^ eajricrj, c:)ui but 
i.n no i‘ase was a. successful trail smissioi:i, ol.itaiaed, and no irA'* 
panosoiiies were found in tlie flies usefl, e'i.tli(,‘r in i^ln* |):ri,d,>os(,-is or 
the gilt. 

Many of the snb-inocul.ations into other species re(:;.oi;ded in 
the paper were carried out by Montgomery from whom tlu^ try* 
panosome awis obtained. 

In an ox the disease histed' 112 days, trypanosomes wei'e ueviu* 
observed in. the peripheral blood, but infection, was proA'ed iiy 
suh"iiiocul.ation. 

In a imile, in one insii.vnce the period of incuha'tioii Ava,s':five 
days. The animal Acas' alive 140 days later, and i:lie ti.y panosome 
eould not be seen in tlie lilood liy direct observation. 

In a second mule tlie only detail, gir'en is tluit tlie duration o:l’ 
the disease was 136 days. 

Ill two donkeys t,he period of incubation was i‘igh;l; doiys, and 
ill e duration of tlie disease 99 and 128 da.ys. 

In dogs the period of ;i.n,nubation, Aurried fK.ini 7 to 'l.'l days, ami 
the dumtion of tlie disease from 21 to 68 days. 

In monkeys, rats, and guinea-pigs tlie period of iiu'ubai nui 
was four days. The duration of the disease* in iihe rats uos 
10 days, and in the guinea-pigs alioiit 70. 

Identity of the trypar,iosome.— Acaairding ' to tin* irutlior tlie 
diagnosis appears to rest between T. brucei^ e(pdperdma^ 

and. eqmnmri. Tlie presence of a Avel'iunarked centirisciiin-r a.ii<:l th,0'' 
absence of any plaques exc.dudes the latter two. A eiiiar* is gi v(*n, 
Avliicli the antlior has eonstrncted upon the .imosurmnenis of 
100 parasites from eacdi of four experimental animals, and llie 
curve ■ is said to' correspond roughly ,Avith ' BiurcF/ks eurve for 
'T/'evand. The absence of short Btiiinpy foiin from all the 
yexpeiimentaraiiiimrls.'is a,gam^ , ■ ' 

The althoiigli tu) 1 ty|)i(*a1 ot 7 \ 

siiggest this parasite rather Allan 7.\ hrnrei, and this lanndusion is. 
supported by the eAudence furnished by the morphology. 

With regai^^^ the biometric metho^^^^ of n>(;ognis!ng irypano- 
' 'Som'es, the,,:auto^^ that, Avhile in vsome (aisiss il is of 

I'value, ■ 'its .value,' .iS' in some 'danger ' of. 'being over-esti,mated. Tn 
obtain an accmrate cmnexAption of the dinm of any try])ano- 
some all stages must he followed out from the (ujnxrieiu'.ement to 
the conclusion, slides taken haphazard being useless. Tlie minute 
■/exactness' of '' measuremen^^^^ by some authors is held 

to be irrelevant as regwds the practical value of the method. 
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Other factors which re^nder the hiometric method iiicoiistaiit 
are : 

1. Fixation will vary in difi'erent j>arts of tlie same slide and 
in the preparation of slides by different observers. 

2. iSninierons varieties of strain exist among* trypanosoines of 
any species. 

3. The great similarity between many so-called species as 
rega-i'fls their length variation. 

4. Prol3al)ly continued maintenance in laboratory animals leads 
to sliglit altera, tions in the morphology of a strain, whicli to be 
kept true slionld be passed from time to time through tlie insect 
host. 

(2T7) KixGiionN (A.) & Yorke (W .). Enrther Observations on 
the Trypanosomes of Game and Boniestic Stock in Worth Eastern 
Rhodesia. — Trop, Med. Parasit. 1912. Dec. 30. 
Vol. 6. Ko. 4. pp. 483-493. 

This report contains the results obtained from the examination 
of tlie game, stock, and small vermin during the udmle period 
spent by tli.e authors in Eliodesia. In an. earlier report (see tliis 
BtiUetirif ToL 1, No. 2, Ilef. No. 124) the various try]:)aiiosoii,U:‘S 
found in game and dom.estic animals in the vicinity of Naw{d.i,a 
in th.(‘ J.jru:iBgv’'a Yalley were described. In this a,bsti;act the 
3"esults obta.ined at Ngoa, to whi(*h place the lieadcpvmrters of the 
(]oimni,ssion Avere moved at the end of Apri.i, 1912, a, re given. The 
routine nndliod of examination was tliat des(ni.bed in tlie pr(*vj.(,)us 
report. 

At S'goa, 124: \N*;ild a.ninmls belonging to 16 genm:n Avere 
examined, and trypanosomes found in 21“^ — a X)erco,i:iinge of 16’9. 
Tr^'panosomes wem found in tlm peripJiei’al circiilni’iion of Inicks 
in 16 iristantx's, l)ut it is probable that liad, s<wiwal preparations ^ 
lieen made from (nnJi buc.k the permmtage of suc'cesses Avoiild J,:ia,A'0 
been, liiglier. In s'evera,! instances only a, single trypan.osome wns- 
found after prolon.ged search.- 

, Considei‘i,ng' only the a,i.ii.mals from ' Avliicli inocu,lation,s' .were-' 
made it is found that 23*3 per cent, of the local fauna were 
affected' Avith trypanosomes. ' The percentage , of big game' 
i.nfected Avith .72 rhodesiense at N'goa aag^s 3*3, Avliile at Nawalia' 
it- 'Avas 16., Both ,72 'and 72 fianmti havn;^ been found iii' 
game, but.' no- inoculations could be made' as susceptible' a:D.iinaJ,S' 
were not, available for the purpose. ' Had sucli ani.nuils . h('‘en' 
-available, probably a higher, number. Avould have been found to be- 
infected. 

It would appear that 'different- species, of' buclc differ Avidely in, 
their suseeptii)i,lity. , .Amongst certain ■■eom'm.on vari.eties trypano- 
somes were never found', or only, rarely. , Waterbuck, eland, bush-.- 
buck, -and kudu were the 'species ■found to, be tlie most ■ heavily 
'infected. - ' ; ■ . 

To -a certain exteiit these differences may - be ■ accounted for by 
the habitats affected- by . the .various species, but 'specifier ■differences.' 
,. in iininiinity are' probably- of much, greater importance. ,' '■-' 

" -' .A table. -is given sheAving the ■species- ;of trypanoso-mes, oecnirring' 
in':.',- each .animal ,'in ' which, parasites 'Avere . ■Min'd, - the , inf ormation 
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-obtained from tlie results of inocnlatioii being* utilised in the 
compilation of the table, thus rendering* the differentiation of 
2\ pecoruvi and 2\ nanum possible. Double infections were 
found to be not uncommon. The fact that buck have steadily 
increased in numbers since rinderpest swept tliroiigh the (country 
■would appear to indicate that their tolerance to trypanosomes is 
very gneat. 

From tlie table it may be gathered that among tlie twelve watei*- 
biick examined by either method T . viva^u alone avos found in nine 
instances, the same trypanosome along witli T. rJiodesiense was 
found in two cases, and with 7\ peconimi in one. T, pecorwni 
was found in four eland and one roan. 1\ wvcht oeciirred in one 
piikii and one duiker, another duiker shcAA-ing T. peronmi or 
namiin. In a sitatuiiga T, ingens{ ?) Avas found. 

At ISTgoa three goats were examined. T. nanum or pecorum 
wms found in one, T , mvaa^ and nanum or pecoTiimi in tlie second, 
and T. viva,^ and pecortim in the third. 

The suggestion that small vermin might aid. as reservoirs foi‘ 
trypirnosomes was tested by examining at NaAvalia, and Ngoa 
142 wild rats, 15 Avild mice, 1 wild rabbit, 1 giant rat, 1 squiri‘el, 
1 galago, and 2 genet. The results w?-ere uniformly negative. It 
is pointed out tha,t many small vermin in Tropical Africa arc^ 
nocturnal in their habits and are not, therefore, subject to tlio 
bites of G. niorsitams. Two hundred and fifty-six iiionkeys 
(Cercopitheeus pygerythus) -were examined with negative restilts. 

''(2T8) Maijiutius . Surra in Mauritius. — Aavnnud Report on the 
BacMfiological Laboratory for the Year 1911. 1912. Port 

Louis : Printed at the GoA^ernment Printing Ofhctx pp. 7-14. 

The treatment of this disease in bovidae and eqiiidai^ folioA\a‘d 
the lines laid doAvn by Holmes, and in the case of tli(> fornuu' 
,gTatif 5 diig results AA^ere obtained. In. four lierds nuiriberiiig 
181 animals there had been 23 deaths during tlie three A\a‘eks 
before treatment Avas commenced, b'lit after the inaxignration of 
the treatment no deaths AA^ere recorded. The method of ■triaitirierit 
adopted was as follows: — One subcutaneous injection Ayith soamin 
(2 to 5 g. in 5 per cent, solution) followed by the adininisi ratio, 
of 10 doses (1 to 3 g.) of arsenious acid in bolus on. alternato 
'days. 

The results obtained with the equiclae aa- ere not so good as those 
•^obtamed by Holmes, but AA^ere encouraging. 

It is, stated that, the success -of the arsenic treatnient ot',su,:rm 
■depencls upon the, strict observation of certain rules Avhich niay, be 
' .summarised as, folloAA^s : — 

,,The arse'Uic . shO'Uld be administered 'in full sub-tox::Ic doses.; 
■Should relapses' occur the system of dosage should be chang(‘cl and 
a dose of soamin administered to clear the circulation bid-'ore thc!^ 
arsenic is' recommended. , For animals in advanced ■ stages of .the 
disease treatment should consist of mjection a of soamin at infcrA'als 
of three or four days until the animals are in a condiiica io stand 
treatment AAuth arsenic. The blood should be exannhied daily, 
and after treatment an animal should be kept nrider obstu'vation 
for tAvo or three months, and a control dog inocu!at(*cI witls 
'Wood. 
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(279) Dodd (S.). Trypanosoma ingens in tlie Mouse Deer {Tra-^- 
gulns javanicMs). — Jl. Comp. Path. ^ TheTa 2 )ent. 1912, 
'Dec, VoL 25. 170.4. pp. 281-285. Witk 1 plate, 

Tlie paravsite was divscovered in tliree animals broiig'lit from 
Java to Sydney, two of wkich. died within a few weeks of 
capture, and the other within eight months. All three were 
affected with filariasis, hiit this parasitic invasion was not, 
ill the opinion of the author, sufficient to account for death,, 
and he thinks that the role played by the trypanosome 
may not have heen a purely harmless one. There were 
certain minor differences between the organism encoimtered 
in these animals and that described by Beijce, but Mesnil, wlm> 
had tlie op])ortiinity of examining the author’s specimens, ex- 
pressed the opinion that the organisms were identical. 

Dodd gives the following measurements : — Average length 
93’2 microns, breadth 6*6. The parasite executed sonn^what 
delilierate lasb ing movements involving distinct but not extensive 
tra,Tislat:ion. 

Owing to tlie fact that the animals liad been captured only a 
short time bc'fore, it was impossible to malce any accurate observa- 
tions regarding clinical symxitoms, and in no case were there any 
very obvious signs of ill health. 

The only abnormality found at the ])ost-inoi‘tem examiiiation 
was a slight general oedtmiatous condition of tlie tissues. 

A. few iriocuhitions into rabbits and guinea-pigs fa,iled to cause" 
infection. 

(280) Biot (Ih) & IliciiAEi) (G-.). De la Possibilite d’lEoculei le 
Trypanosoma lewisi a d’autres Auimaux que les Rats. [The" 
P,oss:i,bi,l;it/v' of inoculating Animals otlier than Rats with 
1\ lewisi]— BidL Soa. PaTh. Exot. 1912. Dec. ToL 5. 
’Fo. 10. ■ pp. 826-827. 

The authors have been able to. infect gerboas and dormice with' 
this, trypanosome. 

In the first gerboa, inoculated intraperitoneally from a rat . in' 
whose blood trypanosomes were numeroUvS, trypanosomes appeared' 
on the fifth day, but had disappeared by the thirteenth. 

' In the second gerboaihe period of incubation wUvS twenty days, , 
and the parasites jiersisted 'in the -blood for seven days. 

Rats were also inoculated successfully from the gerboas. 

A dorinoiise, inoculated, with -'blood fro,m;n,gerboa' at a time„'when. 
parasites were present 'in'its'blood'-' in '.-.a -'state of division became" 
infected, 'the parasite appearing, in the blood, one day later. ,The 
tryx)anosomes' multiplied and 'symptom.s of illness made their-' 
appearance. . The dormouse die'd orithe seventh day, the trypano-* " 
somes being scanty at the time 'of 'death, , 

(281) liAvmu'N, (A.). Essais d’lmmunisation -contre des Trypano*" 
somes' Patho'g'fenes. [Attempts (.totiminiinise, Aiiiinals against'' 

'lsoi'ne.',,'of ' the Pathogeni^^ 'Trypanosomes.]— Soc, Path. 
'my:,Exot. :"::1912. Decr'''',Yol.';-:5..yN'o. ''lO. 

'v,)In,'-,this' paper "'.Raveran' gives .tho'..' results ,of; some,' .experimen^^^^ 
'oarxiecl out 'to- repeat thos'e of SoHiLiiiHG.. RchillinGt’s .,,proceduro-^ 
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'(see tliis Bnlletin. VoL 1. No, 2, p. 94) was followed and 
T. bnicei and rliodesiense were used. Laveraii found it Teiy dif- 
ficult to immunise rats against T, hrucei, as out of twelve rats,, 
eacli of wdiicli received five injections of dead trypaiiosoiiies, not 

■ one acquired any inimiinit 3 v Witli T. rliodesiense the experi- 
ments were a little more successful, but only a very transient 
imniimity was acquired wliicK was not comparable to tliat often 

■ obtained by an animal wben spontaneous recovery from a trypano- 
somiasis occurs. 

Details ax*e given of some experiments in which an. attempt was 
made to immunise animals with sensitised viruses. 1\ brucei and 
T, eransi were used. Laveran concludes that there is little iiope 
that the inetliod will he of value. 

(282) Goxdee (E.). Experimentelle Studieu luit Trypanosoiiien imd 
Spironemen (Spirochaeten) . [Experiments with l/rypano- 
somes and Spirochaetes.] — Zeitschr, /. Iirmimiitatsforseh u. 
E:rp, Thera'p. 1. TeiL, Orig. 1912. Nov. 22. VoL 15. 
No. 2-3. pp. 257-292. With 1 plate. , 

This article gives the details of a considerable number of experi- 
ments showing the effects of certain staining compounds on ordi- 
nary trypanosomes and on arsenic-fast trypanosomes in ■vitro. In 
the second portion, the details are given of some cvxpiirinieiits 
showing the effects of the serum of animals treated with (:M:)in|:)Oiiiids 
of arsenic upon certain spirochaetes. 

The imthorls conclusions are as fol.lows : — 

1. It can be s'hevn that while nor,inal trypanosomes he .siaim.'d ‘while 
still alive with, cei-fcain substances, arseniofast organisms are only ,st:ainccl 
after tliey are dead. 

2. Certain wiilrstances cause the blepharopla-st of inairv try|mriosomtvi ‘fco 

■disappear. Tlie substances act directly on the hlepln'iroiih'istM 'in tlie 

case of the T. leivisi tends to approach the nucleus. Ida' jiuto-oxidjition 
of Laveean and Roudsky does not appear to take place. 

3. Trypafiavin, Arsenophenylglycin, and Salvarsan maiutairi tlieir 
fixation in the trypanosomes '■?>?/ vitro. Mice cannot he inl'V,'‘ctf'd ■ with 
trypanosomes treated with these chemical substances. 

4. The serum of an animal injected 'Witli salvarsa,ii is ait.4;ive againsl) 

S. Tiu^n/trentis and S. galUmarimu in vitro, shortbi' after the injt'ction has 
been given, and is of therapeutic value. 

(283) Thomsojj (J. G.) & Sinton (J. A.)- The Morphologry of 
Trypanosoma gambiense Trypanosoma Thodesiense m 
Cultures; and a Comparison -with the Developmental Forms 
described in Glossina palpalis.-^Ann. Trop. Med. df Parant. 
.1912. Oct. 18. Yol. 6. Xo. 3. B. pp. 33.1-356: Witb 3 
plates. 

The majority of the authors’ cultures were made w.ith a modified 
XNX medium, the composition of ■which was as follows: Agar, 
14 g. previoudy soaked in constant changes of distilled water for 
thirty-six liours; sodium chloride (pure), 6 g.; distilled water 
900 cc. Citrated rats’ blood (2 of blood and 1 of 1 per cent, 
citrate) -was added to the melted agar at 45° C to make a mixture 
of equal parts. The tubes were heated to 45° C for half an hour 
to destroy the complement and were then sloped. The tubes were 
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incubated for two . days at 25° C to allow of tbe expression of tlie 
water of condensation. There was a considerable degree of uncer- 
tainty in all the media tried and a number of tubes bad to be 
inoculated in every case. In inoculating tubes only three or four 
drops of infected blood should be added to each cubic centimetre 
of condensation liquid. The optimum temperature for obtaining 
good cultures which did not die quickly was 22° to 24° C. 

The sixth or seventh day was usually most suitable for obtain- 
.ing subcultures. 

It was difficult to obtain good stained preparations from the 
cultures owing to the salt and free haemoglobin;, but it was found 
that the best preparations were obtained by adopting tbe following 
procedure : ' A drop of the culture liquid is placed on a slide and 
exposed to” the vapour of 4 per cent, osmic acid for thirty seconds^, 
after which it is spread with cigarette paper, again exposed to the 
osmic acid vapour for a few seconds, and then fixed with methyl 
alcohol for twenty minutes. The i:>reparations v'ere then stained 
with Gieinsa. 

T. gannhiense was cultivated for thirty-seven days, during which 
time it was carried through four generations. T, rhodesiense 
lived only twenty-one days, all flagellates disappearing' in the third 
•subcultures. 

The forms found in the culture tubes were identical in their 
chief characteristics with th.ose described by Bruce as occurring in 
the gut of an infected fly. 

The eultui‘es become non -infective n,s soon as blood-fornis dis- 
appear; tliey were non -in feedive after the third day. 

The' autliors suggest tliat the failure of cultures 'to tra,nsini;t the 
infection jiftta:' this period is due to' th,e fact that 'in eu1,tur(5S tlie 
infective form of the parasite, that found in the sa.l:ivaa;‘y glaml of 
the fly, d.oes not develop, a special' enviroiiment being required. 

The authors were unable to find any evidence of a sexua.l ctyxsle.. 

'(284) Ilou',DSKy (1).). Sur un Corpuscule Temporaire de Trypano- 
so'fua lewisi tt de Trypanosoma duttoni, simulant, a certaiues 
Phases de son Evolution,' un Deuxieme Hoyau. ' ,[A Temporary 
Body in T. leioisi and simulating in some of its 

Phases a Second ]Nrricleus..]—(7omp^. Rend, Soc,-Bi()l. 1912.. 
Dec. 27,. ' YoL 73,'" No. 37., pp.' , 730-732. ' With text- 

' ' ■ figures. 

I.n',8tain.e'd '|)reparations' of the 'blood of the moiivse . and rat, con-' 
'.taining respectively .T.'lairwiand-y. duMoni, some of the' j^arasites' 
"were ul3se'rved' .to contain a body which, in certain stages of its 
devel opment resembled „.a nucleus . The body was found close' tO' and 
,Just in' front of the centrosome. ■ It. was ''distinguished from the 
,nucleus'by its'Bta.inin''g more faintly-, and,, by its rounded form. ' ' 

The- structure: in' que'S.tion ' was . about -three or four times the'' 
".size -of the: centrosome, and was -at 'first:, filled witlinmnll basophile: 

. granules. '. '; As the body,':: increased- in .size the granules- becam-e 
.' ,,"'ag'g-regated a.nd presented an, appearance suggesting 'a large caryo-' 
; .some. , .'Subsequently "the body'',',heeume . . still '- -'larger'' anfl" the 
- '.-' granules' became-" disposed, for 'the .'most part' at .its periph-ery:.:,'", - L.ater; 
these disappeared, and the body became converted into a large 
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vacuole staining a taint j)ink colour. At tliis^stage tl:ie structure^' 
was largrer than the ]iiiclens and caused bulging of some of the 
parasites. 

' In one instance the author observed in the sitiia/tioii occupied by 
this body a honiogeiieoiis mass stained blue like the cytoplasm. 

The trypanosonies possessing this body practically alwa.ys had a 
very long posterior portion. 

The structure lurs not been observed in dividing forins, noi* has 
the author observed it in .7k leivisi in tlie inrt and T, duttoni ii:i tliC' 
mouse. 


(285) Eo:be:rtso-n (Muriel), Hotes on the Life-History of TrypaiKH 
soma ga.}nhie7ise^ etc. [Abstract, j — /Vac. Hoy. ^Soc. 
1912. ^Bec. 17.' Series B. Vol. 86. .No. B 584. pp. 
66-71. M^ith 27 text-fignres. 

I. Endogeiions cycle in the blood. 

The short form may be looked xii)on as the adult blood-type.. It 
is present almost excitisively during the periods when th.e piirasite- 
is scanty in the blood. When, mnltiplicatioii is going on inter- 
mediate', long slender, and dividi.ng forms occur. The short forms^ 
appear to he responsible' for carrying on the infection in tliC" 
Grlossina, and the blood of a 'm,onkey is only infective when they 
are pre'Scviit' in sufficient numbers. Intra, cellular inultiplicati've 
forms do not occur in the lungs, liver, or spleen in monkeys. 

Eouiwl iioi:i-flage].late forms are occasiona'lly found in th.(> li.'vc:^r 
and lungs, appa-rently hei:ween and ]..)oasibly with, in cells. 4'^Iiey 
appear at a time wlien. the tryi)anosom.es are bei:rig destroyed, l;)ut 
have only been found in a teeming infection exainiiuKl dui.'ing' 
tlie earlier niontlis of the- disea.se. They are a.pparen,i';ly abnut t(,> 
be destroyed, but tliei.r survival in very sm.all numbers as latent' 
forms cannot be excluded. 

The differentiation into long and short f 0 'rm,s is not an expression 
of sex., 

II. Exogenous cycle in the fly. 

While the series of changes undergone in the Glossina up to the 
time of becoming infective is very definite and constant, the dura- 
tion of the cycle varies within the limits of more than a fortnig'ht. 
Trypanosomes never attach themselves while in the gut, nor do 
they, ever disappear from this situation' at any period; the develop- 
,ment' occurs free in the lumen' from, the start. The parasite enters', 
neither the body cavity nor the body cells. 

;,' ''The "'earliest processes are' characterised .by slight and ind6fi,riit6'' 
changes .of : form. ■. Broad, slender, and degenerating specimen r axe 
all present, but only' tlie. broader types -are .found in division at tlris- 
early stage.'. These divisions show. a suppressed - crithidial phase 
in' the 'young ..individual. ' .This, disappears before the separation of- 
th'e:two prO'ducts. This peculiarity, has never,: been'nhserved after' 
the loth. ,day. , No other ■ crithidial p-hase 'is, shown' inThe gut. 
..The paras.ites generally start. developing in the middle or posterior'' 
,'intestine, and'hy, the, 7th to 10th day"a'large' number of. trypano- 
.s.omes" are,,, present.) "The blepharoplast.'plays; the role,, of 'a centro-' 

' some , in the- division of , the ki'netonucleus.. „;"The' division' is nob 
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longitiiclmal, ' but practically transverse. Division is often, 
unequal. 

Very slender forms are developed about tbe 8tb. to IStli day and 
gradually pass forwards into tbe proventriculus. This form is the 
culmination of the development in the gut. The parasites may 
overflow into the sucking stomach, bnt are not permanently 
established there, and they are unable to retain their position if 
the fl,y he starved for two or three days. 

Dp to tbe 10th to 15th day mnltiple forms containing a iiiiinber 
of nuclei may be seen in certain cases. The evidence is largely in 
favour of these being degenerative forms, but it is not sufficient 
to exclude the possibility that some of them may he involution 
or resting forms. Proventricular forms when injected into clean 
monkeys do not cause infection. 

The long slender forms come forward into the hypopharynx in 
smaJj niiuibers at a time. From the hypopharynx they pass back- 
wards along the ducts of the salivary gdands. They attach them- 
selves where the narrow duct joins the slightly broader part which 
leads to the glandular portion proper. They becom.e shorter and 
broader, and assume a critliidial form. Multiplication occurs and 
gradually the whole gdand is invaded. They develop into trypano- 
somes almost identical with the hlood-forms, but are often a little 
shorter. 

There is the strongest presumi:)tive evidence for considering that 
these types produce the infection in tlie vertebrate. It is con- 
sidered that the development in the glands is the essential ]:)art of 
the cycle, the development in the gnt being a somewhat indifferent 
multi.plicati.on t;o enable the trypanosomes to reach the salivary 
gland, 'wh.ieh iilone appear to be a.b],e to stimuhdie t].ie trypanosomes 
to the appare]'itly esseu,tial reversion to th(^ crith,idial. typcc 

Sexual, differentiation has not been observed; this, however, is 
not a. c^l'iaracteristic feature of fl.agel]ate life, Isogaany a.ppears to 
be usual, T'lie evidence of conjugation, is sliglit, ■ but general 
theoretical considerations are strongdy in favour of tlie occurrence 
of so,me such process. 

(286) IiixonoiiN (A.) & Yohke (W.).. On the Influence of Meteoro- 
logical Conditions on the Development of TTypanoso'ma rhode- 
siense in Glossina morsitans — Ann. Trap. Med. Parasite 
' 1912. Oct. 18. VoL.6. No. ,3. B. pp. 405413. 

In a previous report attention has Imen drawn.. to facts .which 
indicate that meteorological conditions have considerable influence 
ort the development of the ■ trypanosome in the fly, and more 
recently valuable evidence has been, obtained indicating’ that such 
eruditions, and particularly temperature, have a very pronounced 
influence in this; respect. ■ ■ 

' The present paper is a’ ’synopsis' of the' experiments that have, 
be'en carried out at' Nawalia and. Ngoa, the former having been 
already.; puhlished,' • 

, In" the Nawalia experiments 330 ''.flies" were, used, six, and., ..pro-- 
.,bably ten, of, these bec,o.ming 'infective. : In fi.ve. experments .on.''- 
the plateau 520.. clean ffiies, twil.d and ' hr.ed,.V were- used. without' 
■a 'single, one,.,, becoming, infective.' '.'The ,most striking' difference in 

- '.2956s. 
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the cliiiiatic conditions met with in the two plac^es w'fis tli.e teinperj'n 
tnre^ there being a difference of 15*^ to 2(P F., ttiat at N'awaii.a 
being* the higher. In order to a.scertain tlie of ttie 

temperature on the development of the trypanosome in the ±!y, 
a further series of experiments was marie on tlie platiaiii in wiiiidi 
an inciihator was used, the flies by this means 1.)ei,ng icept at a 
temperature approximating to that encountered in tl).e 'valley a,i; 
the most favourable season. 

ISTo water ^vas placed in the incubator and tlie ’s\"ariii tlry air had 
a very deleter ioiivS effect on. tlie insects, for v\' it Ivin a waadv of tiic^ 
eoiiin]en('*enieiit of tlie inc'ubat.iou 25 out of 61 in h,rsi 
and 56 out of 72 in tlie second had died. off. .Nevm’tlKvlnss i;wo of 
the first bated:! and one in. tlie second jiroved to be iidtaeieive. It 
seems obvious tlierefore that a bigli te:mperature fa\‘ou:t's tin' 
development of the trypanosome in the fly, and i;his would acco'iint 
for the failures in the experiments carried out at tlie iiiiiipei'iituii:^ 
of the laboratory. From an analysis of the positive exjieriments 
■curried out in the valley it is -seen tliat; the nm.joi'ity of suc'cesses 
ivere obtained in tlie Ixot season . 

,A.n occasional wild fly was found' to be infective on the plat('a.u, 
although, these results 'were not obtained in the laboratory experi- 
ineiits, ' and the explanation, probably is that tlie few' i.ivfected flies 
found had been infected during the warmer season of the year and 
had survi'ved to the cold season. 

Comparing the results obtained by feeding freslily caught flies 
on liea'ithy monkeys in the valley with those o:n tbc' pbiietiu ii: rva.s 
found that in the former place one fly in 534 was' in:fc*ci'iiv(u 'wliile 
in, the latter the i>roportion was in 1,260. Idle gc'nu'ral cd,r('!UTm 
stances would appear to indicate tliat the only essentia,! differcmer^ 
between the t'wo places was a di.ffereTiee of (dimatie eo'mlitioT,is. ,A,.s 
an ad,ditioiial I’l'ason for hold':lng' tlvis vieW'^ it is 'poi.iiti'd out: , 
in the va,lley a. greater proportion of infecti've flies 'wns <"^a,Tigli.t in 
the hot w-eather than in the cold season. 

.An additional factor in tlie -devudojunent .of the f:ry|')a'i:ioso'i'm^ 
in tlie fly possibly is the relative liuniidity of tlie af"i:nos|")l,i,e;re, lint 
no definite information, has been obtained on this ]ioinf. 

Ill' a further experiment' it was found tliat (.ippearjinct's suggest 
that the first part of the cycle of development can lake ])laee at 
comparatively low temperatures whereas a- 'COiisidt'rahly higher 
temperature is necessary for the completion of tlie eyrie. It 
would appear that the first portion can be effected at 60^ F. while 
'for the completion 'a temperature ■o£'d5-85'^ is necessary. ' 

(287) 'Kixghoeh ,(A.), Tobice (W.), & Lloyd (LL), On the' 
' ' Development of,' Trypanosoma rhodesie/rue yin .-Giossina 
' ' morsitam.—Ann, Trap. Med. ^ - Pamsit. 191'2. ■ Dee* ' 'flO* 
,7'y''''Tol,'.,'fi pp,495-503'.,' 

,' The authors found that in "every fly capable of , infecting anim,als' 

, the' s'alivary ' glands were invaded, .and hliat in, flies ' that were not 
'. 'Capable' of; 'infecting 'animals’ these gla^nds, ,were',',iiot invaded by 
the parasitC', 'although, about- 20 '-per 'cent.",, of:, .them, had ,, trypano- 
somes in their intestine. A precisely similar state of affairs was 
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'Observed in the dissection of ' wild ' G. morsitans. Of the labora- 
tory bred flies, five out of 132 were capable of transmitting' 
infection, and the salivary glands of 14 out of 620 wild flies were 
found to be invaded by the trypanosome. All but four of these 
were definitely proved to be capable of transmitting the trypano- 
soixie, the animal upon which the four fed dying before a diag- 
nosis could be made. None of the flies in which the salivary 
glands were not involved were able to transmit the trypanosome. 
Similar results were obtained when wild flies were fed on healthy 
monkeys and the infecting fly isolated. 

In order to anticipate the criticism that tlie parasites were not 
really in the glands but outside these structures as a result of 
contamination with the gut, the dissections and examinations u'ere 
conducted with extreme care. Trypanosomes were found in such 
nuiiibers as to exclude any possibility of their being outside the 
glands, and sections of the glands shewed tiieiii to he packed full 
'Of 

Tryp allosomes were present in the intestines of many flies tliat 
were exa .mined witliin a few days of an infected meal, but most of 
those dissected after the first five or six days were negative. In 
a (mlain p]’ 0 ]) 0 Ttion multiplication of the parasites occurred in 
the intestine, 

Tlie aiitlioi's Iiai’e litt](=^ information as to tlie reason for this 
iniiltipluniticui in the gut of oc'casioiial flies only. Iii tlie mid-gut 
of one fly, vdiiub. died on tln^ twelfth, day after liavi;ng lieeii fed on 
a guinea-pig infected with. T. rhodesien^se^ cysts ranging from. 27 
to ^]2 inimuns in. diameter were found. Some oi* tliese cysts had 
th,iu walls and. were fl.lled with, a seet.liing mass of flagellates, 
otlu‘‘rs had tliic-ker walls a'nd tlieii* conten.ts wei'i* {;jiiies<::ent. The 
autliors ar(* urialile to say whetlier t]:.ie fly was i,nfeeiive' at 'tln-vtiiiie 
' of death. An ai:rimal on \vliicl.i it had fed three, days before death 
did noi; , become i,ufe(^ted, and a monkey Inoculated with.; its intes- 
tinal content died from an. unknown cause, two days latter, , 

It was found that inoculation with gut contents failed unless 
there were also trypanosomes in the salivary glands, and it 
appeared that' if trypanosomes' were present in both situations 
unaterial from . these yiarts wms'. capable of setting ,up infection, on, 
inoculation. ' 

■It is uncertain liowy'the saliva,Ty ' glands become infected, but 
'iliere is a certain., amount of evidence -to shew that it is secondary,' 
and that it .only ocexirs .when 'the I-.rypan,oso,in,es in. the gni have 
'reached, a .certafn stage .of 'development,, and only then u him the 
■conditions of temperatui-e’ ,a,re suitable, for the' furtliei dewdop- 
ment ' of , the pirrasites-. ■ .Although 'parasites can , develop and 
multiply in the '.intestines -at .fairly,' low temperatures, trypano-, 
S'Omes were never foxind in’.the' salivary .glandvS, of flie's that had not 
been subjected to ■ tem,peratures of- '75-80^;I\', Three flies , that had 
been kept nt the tem.peratiire of the .laboratory for forty days' after 
an , 'infecting feed' hecame infective, 'in, eight days ■ or -less ■ when 
■incubated at 8,5^ IF. ■, . ' ^ ^ 

■,,;■„,: 'The invasion of the, 'salivary gland;waaohserved in flies infected 
'.Iwithpf , only-, any of the other .trypano-, 

semes dealt with either in the Lnangwa Yalley or on the Congo- 
, Zambesi watershed. ' ■ ' 
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Tlie autliors "believe that the presence of trypanosomes in the' 
proboscis of flies is of no siDecial significance, but that it depends' 
upon the passage of infected salivary secretion, or upon regurgi- 
tation from the gut during' handling. 

It is of interest to note that of the 310 wild ’ G. '/norsitaiis^ 
dissected as they were brought to the laboratory, recognisable 
mamnialiaii red corpiisclevS were found in. the intestine of 70, 
whilst iincleated red corpuscles were found on four occasions only. 

Morphology of the trypanosome in G. w^orsitans , — 

In a short paragraph it is stated that the foi*ni of tl ie | Ki ra site 
occurring in the salivary glands approxiina,tes to th(‘ slioti: varicdy 
in the mammalian blood, but is not identical with it. Tlie pre- 
dominant iypie ill the intestine is a large Broad flagellate, wiili a, 
feebly developed uiiclulating membrane, and little, if any, free 
fl-agellnm. The nncleiis is fairly central in position, but noi; 
infrequently lies a little behind the central point. 

K full description of the parasite as it occurs in the fly is left 
for a further communication. 

(288) Halbeestaedteb (L.). Versuche mit eineni spontan arsen- 
festen Trypanosomeii'stamm. [Experiments with a Strain of 
Trypanosomes naturally Resistant to Ansenic.] — Arch, /. 
Sddifs^ u. TfopM^jg. 1912. Oct. VoL 16. No, 19. 
pp. 641-647. 

The author points out that the great hulk of the litivratiir^ 
regarding tlie occurrence of drug-resistant sti-ains of trypirno-' 
somes refers to strains that have Been rendered resista.:iit liy exjieri- 
ment.. 

He states Imwever that, apart .from, such expe;rinienta,lly I'lrO" 
duced resistance, ■ different species of trypanoso.ines arc'i va;:ri.o'usly' 
affected by certain active chemicaJ. siibsta-nces. l!'rypa,:irrot is 
effective against mal de caderas, but is practically witliout effect 
in nagana. Nearly ' allied species of sxiirochates and malarial 
parasites' shew varying degrees of susceptibility to drugs : atox;yl 
is effective against S, gallmaTum^ hut not against S, duttord; 
salvarsan is more valuable in the case of tertian malaria than in 
quartan. 

Great variation has Been observed in the resistance ofl’ered by 
different strains of the same species of ■trypanosome, , hut up,, to, 
The present ' no ' record has been made of -so high 'degree: of .resist- 
ance: as ; to be almost absolute 'against such' active arsenicaTcom-: 
poiiiids.aBv'arsacetin,, salvarsan, etc.'. ■ ■ 

■ The , strain .in which the axxthor 'found natural resistance ,' to- 
arsenic was ,a nial ' de "caderas vstrain originally' obtained . from. 
'Brazil," which had, since its arrival, in' E.urope,' Been pas.s,ed"' 
through ' ''about 720., passages ' .in mice ' and' . rats'. ■. .. Neither ' 'the 
Griginal.'liorse',. ' nor ■. any , , of ,' the . ani.mals ■ through which " the .strain 
ivas 'passed, had' been tre.ated wdth'. arsenic.; .The .discovery that. the"' 
strain 'was ' resistarT' tomt^^ was made ' aceidentally:: 

In the ■experiments which were'subs'equently carried, out, "it. ^was 
foxxnd in 'the .first place that the strain,: was absolutely'', resistant,, to 
arsacetin. The maximum . safe dose for a mouse, viz., 1 cc. 
of a 4 per cent, solution per 20 g. Body weight, had not 
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the siiglitest elect on tlie course of tlie disease. The strain, 
behaved in a inaniier exactly similar to a strain that had been 
rendered resistant experimentally. The resistance of the strain 
to arsenophenylgdycin and salvarsan was then tested. 

Maximum safe doses of salvarsan were unable to alter the course 
of infection in the least in experim.ental animals. In the absence 
of another strain of the trypanosome strictly eomparative tests 
could not be made, but controls of a kind were furnished by a 
strain of nagana. INTeither salvarsan nor arsaeetin in the dose 
mentioned was found to have any effect on the caderas strain, 
while both effected cures in the animals infected with nagana. 

xlrsenopheiiylglycin (1 : 1000) delayed the course of the infection 
slightly, but a single injection of 1 cc. per 20 graninu?8 of a 
1:000 solution effected a permanent cure. With tlie nagana 
strain 1 : 1000 solution did not always cause a complete disappear- 
ance of the trypanosomes, and 1 : 1500 produced only a temporary 
recovery. The nagana strain behaved like an oi'diiiiiry strain to 
substances other than arsenic compounds, such, as parafuclisin. 

The mal de caderas strain was easily affected by potassium 
antimony tartrate, and to this drug behaved exactly like the 
norm,al nagana strain. 

Since atoxyl and arsaeetin are inactive against trypanosomes 
ill vitro, wh.ile saJ.varsan is active, teshtuhe experiments were 
made witli the lati;er. Equal quantities of blood containing try- 
panosomes and saJ.varsan- solution were mixed together, and the 
mixture inoculated intraperitoneally into mice ai:ter a- contiict of 
20 ' minutes. Tlie trypanosomes were examined inieroscopically 
from time to time. 

With tln:‘ normal nagana.. strain, it was fouml tliat; sa^lvarsan in 
1:100000 solution rendered tlie trypanosomes una.hle to 'i.iifect' 
an , animal in 20 minutes, and that tlie power of infe(5'ii.ng an 
animal was only retained by the trypanosomes wliemtlie soIuii,on 
used was 1 : 200000. With the caderas sti'ain, on the oilier hand, 
a 1 :2000 solution was required to jiroduce the same effect, 

(289) Duke (H. L.). Some Experiments with Arsenplienylglycin 
and Tfypariosoma garribiense in Glossma palpaMs.—FToo. 
Eoy, Soc, 1912. Dec. 17. Series B. VoL 86. ISTo. B 
584. pp. 19-31. 

,In' the experiments detailed in .this. -paper -attempts were made 
to obtain answers to the following questions : — 

1. ' Does the presence of .arsenic.- in -the blood ingested by a posi- 
tive fly destroy the try panovsomes in that fly-? 

2. - I)oes preliminary feeding of flies on blood containing arse-nic 
have any effect on the 'subsequent development of trypanosomes- in 
'their -interior?-' 

'3. If flies- are ied on blood ■-containing, arsenic shortly after the-^ 
infecting- feeds on a^gambiense monkey, are the-, fl.ageUates .still-.; 
eapable of development in that fly? If they can still develop 
is the resultant, strain, arsenic-resistant ':in the 'blood? ', 

4.-' .Has. arsenphenylglycm'-'-any -prophylaGtic .action against the 
bite of a fly inf e'eted' with T. 'gambiense, and, -.if' so, what is the 
-extent of -tli,is."'protection., ■ 
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Tlie experiments deYised to fiirnisli a;xi niiswei; to tlie first ot 
tliese questions yielded results from wliich tlie J;ollow:i.:iig‘ conclm 
sioiis were clrirwn : 

Flagellates in tiie gut of flies fed •iipoxi a moiike.y nxitiiiii 'M to 
48 lioiirs of tlie administration of ai\seiiplienylgt.yciii in doses of 
0*1 g. per IvilogTainine are niarkedly alfected. Tlie flagellates in 
tlie saliyary glands are not injured in any way, o.nd tlie ily tloes 
not lose the poAver of infecting. 

In the iirst pair of experiments de-Tistxl to answer ilie sin^nnd 
question no positive flies Avere fonnd either among t,li,e ai'senic; or 
the control batch. 

In a second experiment in wliieli. a single liai.ch, oi: iiies was. 
used for feeding on a monkey liaving arscmic in its blood, 
being placed on an infected monkey, it was fonnd iier" 

cent, contained fl.agellates, while in a control. batc.li t,lie percentage 
was 11‘5. 

It is pointed out that care innst he exercised in ciraAvi.ng any 
conclnsion from the 'limited evidence furnished by this ' expc‘i‘i- 
Blent. , From a sma.!! number of ' ex-periments ■ carried (,)ut ' -witl'i 
the object of aiisAvering the thi,rd question 'it appeared tliat i.nges- 
tion of arsenic blood immediately after infecting feed.s eluAukS' 
subsequent deA^elopmeiit of flagellates in the fly. 

No experiments appear to have been made to fnrnisli an answer' 
to the s(?€ond part of the question. 

. With regard to tlie experiments devised for snjiplying an 
answer to tlxe' fourth question th(^ fol, lowing poiirt.s' iniis'f lie taJvci'i 
into consideration as lia.ving ix,n;por1:ant beaiing upo,n tin:'' sulijec*!. : 

a. The mere introduction of tlie j)rc,)1)osc;i8 of a. positivi^- fly inio 
the skin of its victim can prodnee infection. A, fly neml not A\'iid:i,‘- 
draw l)lood. to infect an 1111 , 11110 , 1 . Tliis siqiports th(^'‘vi,ew tj,ia'i; idle 
flagellates in the salivaay gland ariA responsibh^ foi:‘ iTriVadiion. 

b. A single positive fl,y can infect a monkey on tlrree conseem 
tive days. 

c. The facts recorded in Section 1 relating to the persi.siiuice" 

of the salivarjr gland flagellates and tlie infectiiig poAver ol ilie 
fly even after the gnt has been cleared. by arsenic feedi,:ng. It' 
was found from this series -of experiments tliat- aiAsenp}ie:}iylgly(.ii 11 
in closes of 0*1 g. subcutaneonsly peiv kilograjiiine proi(M‘i,ed a 
monkey against infection by positive Yt. palpalis if givcoi AAdihiri 
„12 days before exposure. . . ■ 

. Half this dose per kilogramme protected ,a; m.onkey ■ agai'ust 
inf ection if given within seven chrys of expcisu re 

(290) '■Masox (E.). Experimental Treatment of Camels for Trypano- 
■ 'somiasis.— Dept of Public . Health (VeUrmaTy Se&Mmi)y 
'."'■ 'Cairo, , Paper , No. 5, 1912.' pp."34.' ■ 

\ .Reference' 'is first made:- to an 'earlier series ot (‘xpcu.m,uaiis hi 
which atoxyl," orpiment,' and ■ sodium. ' arsenate were used, aiifl 
'.which wrere ' recorded in Retail ■ in the; Journal of Comparatimei 
PatJiology anJ ThemiJeuticSy JmiB l^lX, 

' ' . , 'The .present. . series of .experiments - was . .carried out : Avith ' 606 . ' 

It'wms"';fptmd' by experiment that the requisite close Avas approxi- 
mately 0*0187 gramme per kilogramme body weight, v'.c., about 
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7 graiiiiiies for a camel weigliing 375 kilogrammes. The drug 
was administered intravenously. 

A batcli of eleven camels wms placed under observation, the 
blood being examined whenever the temperature rose above 
normal. In. the case of nine of these animals the trypanosomiasis 
was complicated -with filariasis. The injections of salvarsaii were 
only given •\^^llen treatment became urgent, the remaining camels 
a.ctiiig as controls until they in their turn required treatment. 

In some cases the worm embryos ceased to appear quite inde- 
pendently of the injections. Nine of the animals were under 
observation for periods varying from four and a half to ten and 
a half iiioiitlis after treatment without the return of the trypano- 
somes being recorded. White rats inoculated with blood from 
these recovered animals failed to react in every case. 

In the remain iiig twn camels trypanosomes reappeared in the 
blood in one an.,d three montlis respectively. In these cases the 
dose of 606 w-as not sufficiently large, only six grtuiimes, 
being administered, while the camels weighed 404 and 384 kilo- 
g;t amine s I'e specti ve’iy . 

During tlie treatment temporar^^ blindness was observed in four, 
cases, iittenipts to obviate tliis rislv by administering smaller 
doses fa.iled to prodiu^e dispersal of the trypanosomes, though there' 
was no bliiid'ness. It seems necessary tO' give a single dose suf- 
ficiently l.arge to disinfect the wtiole system, or tlie trypanosomes 
are not ki'lled. Tiie survivors appear to develo;p‘ a toleranc'e to tlie 
drug, and a second dose w'ould Imve to be greatly increased. This 
would' defea-t tlie oliject: of divi.ding the trea^tment into twa)' doses, 
and render the first dose unnecessjiry. 

The camels do not require more ilmu tlie or(iii,ia:ry amount of 
rest for' reciiipe:ra.tion~one or .two montlis. 


(291) i)E CiiiEEE (M,). G-uerisou de Deux Cas de Trypauosomiase'd'ii 
Cheval par. FOrpimeut. [Recovery of Two Cases of Eciiiine 
Trypanosomiasis under Treatment with. Orpimeiit.]“—J.iru. 
de 'Med. Vet.. 1912. Oct. VoL 61. No. 10. ■ pp. 546- 
550.. 

The twm cases ' occurred while the stud at Yakoma .was being 
transferred to Yaxikerkovenville (Congo) and the parasite respon- 
sible was idimtifiecl as . 

The first , case wms observed in an eight-year-old mare. The" 
symptoiiis presented xvere at fi.rst 'very -vague but became progrevS-. 
siveiy mo:re, marked., ' There was- "weakness,, emaciatiion,. and later 
oedema of the limbs, but no very marked rise of temperature. In' 
one eye there was conjunctivitis -followed by keratitis aiid-uleera-' 
tioii.' The'glands of dhe throat .became .greatly enlarged, but w^eru 
not 'paiiiful on pressure,. - Trypenosomes ,\vere foiiiid in sniall'iium- 
bers in the blood, but, 'liquid- obtained .by, puncture ,of the' enlarged' 
glands .proved ■ negative. Orpiment "and ^ tartar emetic W'^ere 
administered, the .former .'as .■ an electuary. -with: extract. of opiniri,' 
an.d'. the latter, dissolved 'in salt .solution,, was .injected" into the 
Jugular. The animal received" 'three. doses- of; orpiment .o,f' 'eight-, 
and six grammes,: 'and .two' .injections, of emetic 'of',one -.:a'n4'. a, half'', 
grammes each, 'within nine days.';'-; .The trypanosomes disappeared 
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from tlie circulation and the animal so improved in, condition as to 
be able to> travel three weeks- after tlie comnienceineiit of tlie 
treatment. 

The second animal was only fonnd^to be infected 'with trypano- 
somes as a result of microscopic exaini'nation of tlie' l).lood,, to wdiicli 
all the horses were subjected after the discovery of the first case. 
The only s 3 aiiptoin presented by this case was iinil.ateinl .keratitis 
which responded to treatment. 

In the first instance this animal received t,rej'd:nie.}'ii; witli emetic 
only as no orpiniei.it was available. Four inje(d,'io'n.s 'we,i'i‘ g'iveii, 
but trypanosomes were still present in the blood near'.],y iliree 
months later. Three doses of orpiinent were i:J,iei,i ^ivm. at i.n- 
tervals of one day^ the doses being* 3'r5 to 4 grammes. Ti'V’paiio- 
somes were not discoverable in the lilood after tliis ti*eatinent. 

(292) Holmes (J. D. E.). Some Experiments in the Treatment of 
Surra in Indian Civil yetcr-maf;?/ IJ&pt. 3Ieni(drs.. 

Ko.. 3. [Period covered. 19104911.], pp. ;784)i . „ : 

In the experiments detailed in ■ this ' paper arsenious - acid,, 
arsenic tri-sulphide, atoxyl, ■ soamin, tartar emetic, a,iid lithium 
antimony tartrate were tried alone and in coiribination. 

In the first instance, the effect of a single dose of varying aiiiount 
was observed, in order to ascertain the amount of the drug which 
could be tolerated, and the effect of the drug on tl.i.e tryp’iiiiosoiues 
in the circulation.. 

As the periods o-f intermission in Surra among (.!a.im\l.s ai’(3 A-^tu’y 
irregular, the in,te:i’val during* wliicih trypi-inosomes a;rc3 al'iseot 
the circulation after a dose of arsenic or other ding gives only a 
relative indication of the effect of the dose. 

The camels used in the experiments ha.d contracted the distn-se 
iiaturally and were in a fairly axlvanced stage, Some of tlie 
aniina,ls died from (exposure and from dietetii* trouliles. 

It was found that single doses of arsenic up to ten g.i‘ii:imrn:‘s 
were ineffective in producing a permanent dispersal of the try|>a no- 
somes, and that toxic sym.ptoms were i>roduced by quantities of 
abont five grammes and upwards. Similar results were obtained 
when larger quantities of arsenic were given in a number of doses 
at intervals of some days. 

A dose of one hundred grammes of tartar emetic was found to 
produce. toxic symptoms without proving effectual in dispersing*' the 
trypanosomes Quantities of five hundred grammes and over, 
administered in sinaller doses, and at intervals of a, f(‘.w (hiys over a, 
period of about a month were found to‘ be ineffectual. 

The results obtained with arsenic combined with tartar emetic 
were better in' that in some cases ''trypanosomes were absent from 
the circulation for some time- after the cessation, of, treatment,'^ but 
inthetwo'instancesin which thxs'happened- the camels died, ' ' 

' Treatment with' arsenic in conjunction with.atoxyl either proved; 
ineffectual or fatal. 

Treatment with ten. gramm of arsenic and twenty grammes of 
soamin, also proved fatal. 

\ A,: single' ' dose -;of ' ten,, , grammes ,n£ lithium; .antimony tartratc^ 
.proved-. ineffectual, as'^did' a single dose-of fen gramm.e,s'.o£ atoxyl.'. 
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Arseaiic trisiilptide proved fatal in a dose of twenty grammes 
■administered in a drencli. Soamin in a dose of ten grammes sub- 
cntaneoiisly. also proved fatal. 

Trypaiibliie injected snbcntaneonsly in a dose of a little less 
than two grammes was without effect^ and the skin at the seat of 
injection sloughed. 

{293) Lanpeanchi (A.). Sur le Diagnostic des Trypanosomiases* 
Essais d ’Identification des Difierents Trypanosomes. [The 
Diagnosis of the Tryimnosomiases. Attempts to Identify 
Various Trypanosomes.] — Bull. Soc. Path. E:vot. 1912, 
Oct. VoL 5, No. 8. pp, 611-614. 

Bieferring to the publications of numerous authors who ha,ve 
done work in connection with the detection of sx>ecific antibodies 
in the serum of animals affected wuth trypanosomes, either for 
purposes of diagnosis, or for the differentiation of different para- 
sites, the author points out that their results are not in concord- 
ance. He believes that the divergences of opinion may be 
.accounted for by the different antigens sought, and by differences 
in the course of the infections, for while in chi'oiiic diseases 
antigen formation is abundant, the opposite is tlie ease in the 
acute or subacute (conditions. 

Exact details of the procedure are not given, but the author 
states tlnrt, tlianks to a special method, lie has heeii. able to 
immunise dogs aga^inst nagaua, and experiments have heeu made 
with tlie sera of these animale in conjunction witli tlie sera of rats, 
guinea.-pigs and dogs infected with T. hrucei and T. 

The serum of i;Iie immunised dogs agglutinated. iiitJ c()ri’es;i:)o;nd*- 
ing try]:)aii()som.e. in dilutions of 1 in 75,000, but he was tiiuible 
t]o identify i:lie hrucei by means of the serum because it caused 
agglutination of T , eqtiiperdnm in dilutions of 1. in 50,000 to 1 in 
60,000. 

Precipitin reaction. —The author found that when the serum, of 
a hyperiimminised dog was irlaced in contact with the seriiin of 
animals infected Avith nagana in the xiroportioii of one to three 
•clear results were obtained. 

Negative results w^ere obtained with the hyperimmune serum 
w^hen used with serum derived from an animal infected with 2k 
equiperdwm. 

If however the blood w.as obtained when tryimnosomes rvere 
very numerous a positive reaction could he. obtained, especially 
wdien the experiments were .made with guinea-xrig. serum. 

Positive reactions 'were’ obtained at once in almost every, case. 
At first there was a. slight ■ harness .which within an hour 'or 'so 
.. became, fiocculent, and ixi/tubevS incubated at 37*^, C, for four 
.hours fell to the bottom. 'Sera' heated to 55^ C. for. fifty minutes 
gave still more, obvious .reactions, , 

Fixation of the complement, — ^The author has found that if a 
-cleat' reaction is obtained' when.- the'.blood' used is" rich in,.trypano- 
'.'Somes, 'the effect: is even' more 'distinct" wdie'n the .blood is "taken 
'. .:during a, try panoly tic .crisis, ' v. .' 
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Positive results were aisO' obtained wiieii. tlio ^irypt^Tiuimiiie 
seruiri of the dog was used with tlie serum oi: auiiiials iiifcHdiMi 
witli T. equ^ierdmn, 

Coiicliisioiis : — 

1. Trypanosomes cannot be identified by the agglutination test with 
hyperimiiiune sera . 

2. Under certain circa instances the trypanosomes oi’ naga/ria aaicl. doiirine 
can be distingnislied by the precipitin test. 

3. The (ioinpleinent test can niuler certain conditions lx* nserl, for the 
diagnosis of trypj'inosoiniasis, but differentiatrion of trypa'iiosonif's Ciiniiot ])(„» 
effected l}y its means. 

4. Tlie use of a lii'perinimiuie seruni Inis enabled tlie autlioi* to prodiKio 
evidence of the presence in the blood of affected animals of considerabh? 
quantities of antigens. 

(294) lo'iTTii: (1\) & Bok'geu (C.)* Nachweis voii TrypaiiosouieH 
bei eiiieiu ScMachtochseu mit Mikschwelluiig’. [Tlie Jleiiujui'i- 
tradiou of Trypanosomes in an. Ox sliowing “EnJ,a:rg(^iueut of 
the Spleen,]— Tierdfzt* Woohmisclv}\ 1912. Oct. «il. 
Tol. 28, . No. 44. p. 804. 

The animal appeared to be in jxuTeet heali{li, bid;, wima 
slaughtered wns found to- have a greatly eni.arged spleen. On a 
previous occasion examination of specimen.s from a siinJ.l.iir cam 
proved negative^ but in 'this instanci^ trypanosonu's (.‘losely^ i‘ese:i:nl)- 
ling those first described by BK:nK in 1910 were I'cmiid in sunnirs^ 
from the liver^ spleen, and. kidi.ieys. T.he try|)vviu'')S():nnm variinl 
.from 50 to 7'0 ni.i,(3rons in length, -ai'id from, 4 to C! ,in 'bixuid.'t,lK One 
speeinien wiis forind measuring 99 m.ic:i.‘ons, 1j,i ]ni,v|"iaiuf:i<.niS> 
stained by G-iemsa the cytoplasm wan found io <'onia:in. a. ,la;rge 
number of reddisli granules of vanious sij^es. 4Ti,<‘ parasiti‘s 'wivrn 
very scanty. 


(295) Behx. Weitere TrypaEosoinenbefiinde beim Schafe. ['Trypiino-' 
soiiies in Sheep ).] — Berlin Tierdrzt, Woohenschr, 1912.' 
Dec. 12. VoL 28. No. 50. p. 934. 

, 111 ' October 1911 the author recorded the oc(;iirren(',i‘ '(if t.ry;pam> 
som.es in a sheep), and in the p>resent short note h(‘ I’catoi'ds iluiir 
presence in three animals. Two of the sheep were pnrdiascnl out 
o£„the"Baiiie flock as 'that from Avh,ic].r the .previous a,ni,inal wavS.,'" 
obtained, and the third was a six-inonth,s-old hunb horn of om‘ oi! 
these animals. The try'p)anosomes, were exceedi.ngly senady, and 
could only be demonstrated in thick films staimMl by Gimnsii. 
One' ofMhe' stidldiig' characters the trypia-nosomes wa.H ilu^ largn 
ske of the ,blepharop)last, ■' He, 'was unable to ('uHivahy them in 
' blo'od-broth. ; , ' 

,i Seven other' nheepi obtained’’ 'froiri a (liffereidv source shewed ik> 
'tryp)ai.iosoin.es'.'' '',.,Th'e author’ is unable to say,;wlieth(U‘ any*’ connec-’ 
tion '.'exists between CritMim meloph and the trypa'iiosome*' 
'.of the sheep).',,"'' 
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(296) Eobhain- (J.), Pons (C.)? Vandenbranben (J.)^ & 
Beqitaeht (J.). Essais de Transmission , dii Tfypmiosoina 
gmnbierise par la Glossina morsitans, [Attempts to traiivSiiiit 
Trypanosoma gamhiense by Glossina Taorsitans Soc. 
Path. E.'vot. 1912. Nov. VoL 5. No. 9. pp. , 762-770. 

Brief details are given of four series of experiments carried out 
with Glossi.ua bred in the laboratory. 

Ill the first series the flies were fed upon hiiniaii patients, in 
the second upon a goat infected with the iiuinan trypanosome, in 
the third upon a dog and a guinea-pig infected with a strain of 
trypanosomes from a different source, and in tlie fourth upon 
infected inoiiJveys. 

From, the experiments it is seen that at Sanlvisia at an. altitude 
of 7o0 metres the T. (yimJneiise can undergo development in G. 
Qjiorsitans, and the flies can transmit the infection to aiiinials by 
Biting tln‘in. 

In tivo flies wliicli were proved capable of transiiiitting the try- 
paiiosoim^ i'lie salivary glands were fou.ncl to be invaded with 
flagellates, birl: there wtis no evidence of multiplicat.ioii i.ii tlie 
proboscis. In some cases typical trypanosomes were found in tlie- 
liquid in tln'‘ l,iy[)opharyiix, but the aiitliors think that t,hese laid 
escaped from the salivar}^- glands. They believe tliat these repre- 
sent the onl\' infective form. 

At Sankisia only 1*7 per ceiit. of tlie (^x];)erim,ental fl,ies were 
found to lie infected, and tlie only fl,i.es to bt^come infective were 
tlit'isa fed 'll] Hill tlm iii.fected monla^ys. Tin' a.nthoi’s tliinlv tlnit this- 
ma>" be ex|)ia:i:Med in part by tlie fact tliat tlie tiypijiiiosoiiies wei'e 
always Ti.ro:nei‘ 0 'us in tlieir blood. 

The period' elapsing between tlie i'ofecdi've feed and t:;ime,at 
wliich the flies became infective 'was in one caise .less tlmii 24 days, 
ami in tlie oiliei* two 30 and 35 resjiectively . 

Alth.oug]::i tlie experiments slie'W.th.at G. morsitans is ea.pable of'" 
transmitting T. ga/mhie/nse the authors have been unable to obtain 
any dirf'ci (‘vidence that these flies jilay any part in tlie transmis- 
:sion of ilu' ii'ypaiiosomiasis wliicb. is responsible for large numbers 
of deaths in Katanga. They have found villages where only ?no7*.9?7 
tans occurs, but they ate not certain whether the inhabitants have 
not visited areas paTpalis present, such areas being not 

far distant. The authors have not been able to make experiments 
with 'wild flies beiaiusa a large- proportion of tl,ie flies are, infected,' 
,-W'ith. and a 'larger number '■ of ■anim.als than 

were at tlieir disposal" would.' be necessary. 

(297) B:l,anc’'iiar:[,) (M'.). Marche 'de rinfectioii a SchizrTn^ypmitim' 
,cn/.;n chez le Cobaye''et ,1a So.uris. ' [The, Course of Infectkm 
witli Sahizotfypanmm cruzi in tlie-Guineariiig and the Mouse.]'! 

' 5'.' No.' ,8. 

' pp. 598-599.". , ■ " ■ 

Two -infected; guinea-pigs w-ere originally receive.d by the author. 
The hlood of these animals was found to contain only a very few 
'parasites' at 'the time of, receipt, .but there ’waS', a gradual increase^ 
in the nimiber present xmtil the 3 day, after which the number 
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‘dimiiiislied iiiiti]. by tlie 44tlj. day Tio;n(‘ <,u)'n1d Ih,^ toiiiid. biiii' «)f 
•the g'uiiiea-pi^s was subjected to four subse(j;iiciit 
iiioculatioiis witli blood coutaiidug a bii'ge uutulicr oi' ]')i:ii*asi,i.es, 
but failed to become reinfected. Two young born, of tliis aiiiimil 
were found to be as susceptible to infection as ccHitrol a/iiiiuals. 

Trypaiioson:).es u'ere not discoverable in i'tie bJ,ood of tli<:‘ sec^oiid 
.guiuea-pig after tbe 44th day. It was killed on tla^ OTtb. ibiy a.iid 
its blood used foi' tl:ie inoculation of two fresli a/ni.iiials. bine of 
'these heeanie infected, and the otlier resisted ijifectioip al/tliough it 
was subsequently proved to be suscjeptible l)y a. posi;i:i;ve i,no(;ula- 
tioii. Idle guinea-pigs shewed no clinical eviden(*e of iiiiis'iion. 

Three other guiiiea-pigvS inoculated in series from tlie s(‘coii(,l of 
the two original animaJs hecaine infected, and tin' coin's^' oi:' l;lie 
infection was pra,ctically the same in two of the erases. Tim 'period 
■of incuhatiou was 9 to 13 days, and the para.s:iies increased in 
niimher in the blood up to the 34th and 43rd da,ys. tl:ii:!‘d 

guinea-pig shewed pa^rasites in its. blood on tJie 8th da/y ai;ter i.nocm- 
laiion and they hecaine numerous hy tlie 16th da,y. IJiiring tl;ie 
next eight days there w^as a rapid decrease in t]:i.e :rui:i'iiber present, 
but they did not completely disapi)ear until the 85tl). day. Sxib- 
sequeiitly they reappeared and increased in nuniher until tlie time 
■of death on the 127tli day. 

Seven passages have been made in- :inice, and the cauirse of tbe 
infection has 'been very constant, and it ' has' always temiimxtt-H'l 
fatally. Tlie period of incubation in iliis animal is 6 to 7 days. 
The parasites rapidly increase in number in tbe blood and ri'iuain 
niimeroiis until death about tln^ 15t]:i to 2()tb day. 

'(298) (E.). Penetration dn cnizl a 

travels la Mnqneiise Ocnlaire Saine. [Pene-tratio;!! of S<jhi:::m 

trypamim cruzi through Healthy Conjunctiva, j-*- IhilL Soe. 

Faith, Exot, • 1912. Nov. Vol. 5. No. 9. pp. T23-724. 

The most vsusceptible monkey to infection with. 

-cruzi is Cercopitheem ruber. The author placed sonu' fam*a.l 
matter from an infected Conorhinus mef/istiis upon the eye of one 
■of these monkeys and a fatal infection ensued. 

The faeces of Conorhinus and Cimex are very virulent and con- 
tain very mobile slender trypanosomes wldcli have a g:reai powc.'r 
of penetrating into tissues. 

Experiments ill which the faecal matter was placed upon the 
skill, of rats and monkeys had negative results. 

gPIEOCHAETOSIS. 

' {299) -'(jaspeui (F. de). ■ Presence d^iin Spirochfete dans le Sang d'^nn 
Cobaye. ■ [The Presence of a Spirochaete’ in the. Blood of a'' 
(3'uinea-pig..]~i?-MM. Soc. Path. E^ot. 1912, Oct.' "ToL 5., 
No. 8. pp. 689-591. With 1 text-figure. 

■ ■' The spirochaete here described was encountered in cultures .made, 
.'from the heart .blood of a guinea-pig .which,., in the course of other 
•experiments, had-" been inoculated, with, 'garden :'eartlr which liad 
'' been ground. in mortar... with water at' 85^... C.'.-' 
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The cultures were made in glucose agar and incubated at 42^ C.^ 
and the spirocliaete was found in the w’^ater of condensation on the- 
day following the preparation of the cultures. 

The organisms varied from 16 to 24 microns in length, and 
measured 0*3-0* 4 in width. They showed five to eight turns, and' 
the ends were distinctly tapering. The spirochaetes died after 
about forty-eight hours, and the author was thus prevented from 
iso la. ting it. 

With the object of ascertaining whether this spirochaete was in 
the nature of an accidental invader the inoculation experiments 
were;- repeated with similar materials ten times, but in no case 
was a spirochaete found. 

Tlie aiitlior concludes that the spirochaete is a specific organ isni 
of the guinea-pig. 

(300) Maiicii.oitx (E.) & Coxjvy (L.). Argas et Spirochetes. — > 
Bidl Soe. Path, Emot, 1912. Dec. Vol. 5. l^o. 10. pp. 
T96-T98. 

Beferriiig briefly to the investigation of various authoi*s regard- 
ing tlie presence of granules in the bodies of ticks infected with 
spiroclmetes, Marchoux and Couvy state that they have examined" 
A, 'veS’p(-rtiUofds , R, rwinus and L, ecliidninus and have found the 

grai lilies in each species and in each individual, altliongli the 
ticks had not been fed upon animals affected witli vSpi,rocliaetes. 
They conclude that the ''' granules ’’ have no connection with 
spirochaetes, Tliey propose to show in a future conimunication 
that 1,11 Argas tlie spirochaetes beliave like bacteria, and do* not 
undergo, any cycle of development ciomparaf'ile to those seen in 
intermediary hosts among the protozioa. 

(301) A1:esserso:emi;dt ' (T.). Die chemotherapentische Beein- 
flussnng der Htilinerspiroehatenkrankheit, dnreb die im Handel 
befindlichen Jodpraparate. '[The Effects of C/oinniercial Com- 
])ounds of Iodine in Spirochaetosis of the Eowl.]— 

/. 7/Rw.^m7/;a u. E.Tp, Themp, 1 . TeiL, Orig. 

1912..'. iSTov. 2 ! 'Vol. 15.. 'No. 2-3,. pp. 293-302. 

111 these experiments a numher of different preparations of 
iodine Avere ixsed. None of them was fomid to have any^ toxic 
efiect nor was any of the slightest use either for preventive or 
curative treatment. 

(302) Patto:X'.(W. 8,), SpiToclimta otenocephali^ sp.. nov., para- 
sitic in the Alimentary Tract of- the Indian Dog Flea, Cte/aoce- 
plud'us felis* — Ami, Trap, Meet, ^ Par asit, 1912. Oct. 18,. 

.'■; Vol.. 6 . No,,3.:B. :.pp. ,357-359. 

' In view of the recent work of Basile an.d others regarding, the- 
development of the parasite of canine kala'azar.in.'the dog.flea- — 
Ctenoeeplialus cams - — importance attaches to the study of 4he.,para-, 
"sites natural to. the, dogfl,-ea,, and ' particularly , in ".India where- 
.' canine .kala" azar .has not as yet /been .'observed. The common- dog- 
'fl'ea,,i.n' MadiuS''is C, felis, having.', been ,f 0 un.d;"so.. farmn/ 

th,e...,j:aclvaronl'y'.,'' ,';,:,.aa:: ''' 7 ,, 
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The parasite described in this paper has been found both in the 
larva and in the adult flea. Out of a total of some 1500 larvae 
the parasite was found in two only derived from fleas fed upon 
cats kept at the laboratory, and it was found in one adult flea 
obtained from a dog out of 500 fleas examined. The author pro- 
poses the iiajiie Spirocliaeta ctenocepliali. 


■(303) Fontana (A.). Metodo per Coiorare Intensamente e Rapida- 
meiite il Treponema 2>aXlidum ed Altri Spirocheti. [A (iuick 
Method of Staining Spirochaetes intensely.] — Fafiiolopicii. 
1912. Oct. 1. Vol. 4. No. 94. pp. 582-583. With 2 
text-figures. 

The material for examination is diluted with a drop of distilled 
water, spread on a, slide, allowed to dry in the air, and then fixed 
by heat. Cover the preparation with 5 per cent, tannic acid in 
distilled water and warm until vapour arises (20 secs,). Wasli in 
tap W'ater for 30 vseconds. Ponr on the slide a few drops of 
ammoniacal solution of silver nitrate (prepared by adding 
ammonia to a five per cent, solution of silver nitrate in distilled 
water until the precipitate w^hich is first formed is just redissolved) 
and warm for 20 to 30 seconds. Wash and dry. The spiroehaetes 
are stained from an intense yellow to a deep brown. 


LEISHMANIASIS. 

■ (304) Nicolle (C.) & Blaizot (L.). Virulence des Cultures de 

Leishmiama Sensibilite du Chacal au Virus dii 

Kala Azar Tunisien. [Virulence of Cultures of L, in fan twin. 

Siisceptihilitv of the Jackal to the Tunisian Virus.]- IhdL 

, .Smn' Fatlu Exot. 1912, Nov. Vol,. 5. No. 9. pp. 721- 
723. 

IIa,ving lost their human strain of Leisliniania wliie]) liad lH‘(‘n 
preserved by pa,ssage since 1907., the anthorvS aitempi'ed i':o 
it by inoculating animals with, ciiltnres derived from tlu^ sarue 

■ strain. Their first attempt, in which twenty-fi:ve cultures of the 
forty-fifth generation were used for the intraperitorieal i:!ic)cii]atioii 

' of a dog, failed to infect. 

' 'A fresh series of exxreriments was then instituted, a mnre 
recently isolated Tunisian strain heing employed. A iiii.:rul)e:r of 
rabbits 'and guinea-pigs were inoculated without result. . 

E ,pupp3^, about a fortnight old, was inoculated iut'ra've'rio'iisly 
with "fifteen cultures- of' the same- generation sixteen dajvS old . 
inoculation was followed by imm.ediate prostration with marked 
■dyspnoea; 'the .animal recovered, however,, after some ' liours. 
When the ' dog was killed' on -the- 72nd day parasites , were found to 
.'be, .fairly numerous in the sp'leen.,.and' very nuna,eroUvS in the bone« 
/^''marrow., A second dog'.inocula.ted. from the first was found to be 
infected when it'wms,, killed on th'e''82nd day. . A jackal, also in- 
oculated with material from the first dog, when killed on the 
;’84th day was'^. found'. 'to be .infected .and parasit'e.s were' found to, be 
■;'.'f'airly,'''n.umerous' in',' the.m^^ scanty in 4h'6 .spleen;,, and, absent' 

. 'from' the,,' ..liver.^''' ..The;': inocu^ 'were''^.intraperiton'e.al, , but^ the 
.-.exact material used is 'not 'rtated'.. ■■ .7 
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■(305) Laveran (A.). Infections des Souris et des Eats dues an 
Kala-azar Mediterraneen et an Eala-azar Indien. [Tlie Infec- 
tion of Mice and Rat witli Mediterranean and Indian Kala- 
azar.]— RwiZ. Path. Pxot. 1912. E'ov. Yol. 6. 

No. 9. pp. 715-721. 

After a brief reference to preAnoiis successes obtained by himself 
and Yakimoee, the author gives details of experiments made 
'with twenty-six mice. 

The strain used was that occnrring in Tunis, and the materials 
were obtained from dogs and mice. 

The mice were inoculated intraperitoneally, and spleen-piilp, 
liver, and bone-marroW' were used. In, four cases there was severe 
generalised infection, in four instances the infection was 
generalised but moderate, and in thirteen, it was generalised but 
slight. In the remaining five mice the infection was only 
localised, or there had been complete recovery before the animals 
were killed. 

Severe infecti.ons were fonnd in mice killed twent'y-fonr and, 
thirty-^'^i^'' days after inoculation. In a third nionse this con- 
dition was found when it rvas killed on the 138th. day, but the 
author considers this to be exceptional. In most of tlie mice killed 
at about this time the infection was only a slight one, and the 
animals app^eared to be on the way to recovery. On,e mouse died 
a,fter having been inoculated three -times, twice with culture, and 
once witli the sjileen pulp of a lieavily infected mouse. The en- 
larged spleen was found to contain large nuinbeT's of the parasite, 
and there were no lesions to. accoun.t for the- animal/ s death, but 
the 'author does not feel ju.stifi,ed in attributing ,ii; to kala a.zar,, as 
he has found more severe inf ec.!, ions in mice whicli,' survi,ved. 

Eight, days after i',noctxlation the parasites were found to be 
more or less numerously present in the peritoneal exudate. Many 
were found witliin inononuclear leucocytes and endothelial cells, 
'bxit free forms also, occurred. .In' some instances the infection 
remained confined to the peritoneum, hut in other cases the liver, 
spleen, and bone-marrow were invaded. 

Contrary to what, might, have 'been expected, it was not easier to 
produce infection with cultures containing flagellates. It was 
found that the flagellates were rapidly ingested by phagocytes, 
while the non-motile forms of the organism w^ere able to live- and 
„multiply within the leucocytes' and 'the endothelial cells. 

Only negative results- were -obtained when mice., were inoculated 
intraperitoneally ■ with cultures 'of X, infantum^. In one, instance 
■slight infection was ,. produced , by. intravenous- inoculation with this 
material. 

A series of passage experiments showed that there; was no exalta- 
tion' of virulence of L: inf antum.' ior the mo.xise, 'but rather the- 
re-verse. ' In infecte.d mice there .is a variable . amoixnt of enlarge- 
'ment-'of the spleen, -,'-'up 'to. six ,tim-es''th-e normal,' and-,the parasite 
is most frequently found in that orgp. In one instance in which 
smears from the spleen were negative , the inoculation had been 
: .intra-hepatic instead ' .nf '--.intraperitoneal, as '-was ' -generally,-' the 
,nase- 
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In rats tlie course of tie infection is niiicli tlie same as in mice. 
In, one rat whicli died twelTe days after inoculation (method not 
specifically stated) the parasite was present in fairly large iinnihers- 
in the peritoneal exudate, but was very scantily present in the 
enlarged spleen. 

In view of the fact that the different behaviour of the Mediter- 
ranean and Indian, strains in dogs has been put forward as evidence' 
contra-indicating their identity, the author advised Eow to ca;rry 
out experiments with the Indian strain. 

Row states that lie has succeeded in producing generalised' 
infection in two mice by inoculating them intraperitoneally with, 
material obtained from subciitaneons nodules produced in a 
Macacus sinicus with the human, strain of Indian kala azar. 

Mention, is made of Patton^ s success in. i,iifect,ing a rat with 
material from a person dead of Indian .kala azar, and reference is 
in.ade to Pattox’s view that the twO' are not identical. 

It is admitted that there is not sufficient evidence upon which' 
to base any definite view, but it is pointed out that although the 
Indian strain appears to he the rather more virulent for the mouse,, 
both are capable of producing generalised infection. 

(306) Seiigext (Edm.), Sergisnt (Et.), Lhi^ritieu (A.), &' 
Lemaiiie (G.). Transmission de Leishmania de CMen a CMen 
par Pinnies de Pulex serraticeps, [The Transmission of Leish.-^ 
mania from Dog to Dog through the Bites of Pulex serm^-" 
Soo. PaPlu Exot. 1912. Oct. VoL 5. 
Ko. 8. pp. 595-597. 

, I. A young bitch in good condition was snl)j acted tO' th,c*' biteS' 
of fleas (,P. sermticeps) on eighty-t^vo occasions, tlic^ a'vei'aga 
period of biting being* five miiuites. Each flea used Imd, 'previously 
been fed upon an infected dog.' Before the experiment was 
meneed the dog was under observation for two months and 
appeared healthy. Liver punctures were negative. During 
course of the experiment the dog^ w’as very carefully protected 
against and kept free from all ectoparasites. 

Rather more than a month later the animal began to lose con- 
dition and the clinical symptoms of infection made their appear- 
ance, but examination of marrow from the femur was negative. 

" About two moiitlis later the animal began, to improve in coiidir 
tion, and wns then kilffi 

.... ■ At :the post-niortein, prepa.rationtS-'from the liver W(u;e mg’ative,' 
but 'in ..smears, from the spleen and bone-inarrow.- 'L(^ishniania .waS': 
foixiid in small numbers,.' and apparently in a degenerated coii- 
,,8'ition. , . .'. ' 

Cultures from the spleen on NNN' medium y:ielded: nunierous 
Leptomo.nas'; after ■ eight .'days, - five out ' of' twelve . tubes , being- 
' siiccessfuL. 'The. strain had,. ''-'up ..to; the'' .time of writing passe'd' 
through, thirteen ..'subcultures. , 

Cultures from the bone marrow were negative. 

.'A,' Gontrolydog'.kept und.er identical; conditions.,^' ,save "foivthe* 
biting of the 'flea's, .'.ehewed'iUO' 'inf ectiony 
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II- A young dog was bitten daily for fifteen days by a single 
flea wliicii liad been fed upon an infected dog every two days 
during the preceding fortnight. The animal was killed at the 
end of three months, but no evidence of infection could be 
detected. 

III. A young dog was bitten daily for four days by a single flea 
which had had a single meal on an infected dog two days 
previously. Tlie result in this case was also negative. 

Microscopic examination of the intestinal contents of fleas were 
made and the following forms were found : — 

In the intestinal contents of two fleas that had fed on an infected 
dog and in two out of nine fleas fed npon a supposedly healthy 
dog were found large numbers of resting forms about fi.ve microns 
in diameter. In many cases these were collected together into 
clumps. They possessed a fairly large nucleus and a blepharo- 

In the faecal matter from the same fleas, and in the contents of 
tlie posterior portion of the intestine, slender, hinncleatecl flagel- 
lates, measuring ten to twelve microns in length, were found. 
Transitional forms were also observed. 

One cell vais observed containing three parasites in the resting 
stage . 


(3()T) Wenvon (Ch M.). Experiments on the Behaviour of leish- 
mania and Allied Elagellates in Bugs and Fleas, with some 
Bemarks on Previous Work,—//. London School Trap. Med. 
1912. Dec. Vol. 2. Part 1. ' pp. 13-26. 

Ifliis paj)ei’ coiita:i:ns a. . criticism of tlie yiesv . lield by I^attox 
til at the bed hug is the true host of Leislimania , and much 
a\'i(lence is adduced to indicate that ■ this ■ is not tlie, case. ■ Tlie 
jiutlior gives eviileiKje wliieli he has obtained indicating that it is 
not improhahle that Stef/onvi/ia fascdata is the true host of the 
parasite. ■ ■ 

Experiments carried out by the author on himself with Cimiex 
lectnho‘h/.sv indicated that no inultiiilication of the parasite took 
place in the only three bugs that were found to contain a small 
number of flagellates, out of a total of a hundred and five that 
'were fed. ' 

In 'a further series of experiments '.attempts were niade to .infect 
human and' dog „flea8,.:.,but 'in"’ nO'- instance .wvas'’ any "develop'ment 
of the parasite, disco vexed, 

. During the course of' these ■.experiments it was found that fleavS 
infected with T. lewui xemainnnfecited for long ' p.eriods whether 
the,y feed upon. human ox";. rat blood,,' and that the trypanosome 
appears to imdergo its development in Pnlew tmtmis as well as 
in the Cteoincephulus cam^ 

Roller's observation that it is the ingestion by the rat of inf ected 
faeces from the flea that is responsible for the transmission of the 
trypanosome ; was .confirmed.. ■..■. ThiS" was done 'by 'f,eeding'".a ' ,,dog. 
flea on an infected rat, subseqxi^^^^ upon a second 
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rat, and giTiiig' tlie faeces iiassed during* the first feed to a third 
rat. Only the third rat hecanie infected. 

The author thiirks that Basile and others may have heeii mis- 
taken in their view that they had traced innltiplicatioa forms of 
Leishniaiiia in the flea, owing to the fact that the flea contains a 
natural herpetoinonas almost indistinguisliable from cnltiires of 
Leisliinaiiia, and no steps were taken in his experiments to exclude 
tills possibility. The author believes, with Nicolle and .Basile, 
tliat the Mediterranean disease in dogs and children is the same. 

<308) Laveean (A.,), Presentation de Macaques inocules avec 
succes an moyen d’nne Culture de la Leishniaiiia dn Bouton de 
Delhi. [Monkeys successfully inoculated witli Cultures of 
tlie Leislmiania, of Delhi Boil.]- — Bull. Soc. FatJi, EnuF. 
1912. Oct. Vol. 5. No. 8. pp. 573-575. With 1 plate. 

Tlie original material was derived from some cultures recavived 
from Row at Camhayn No motile flagellates were discoverahie in 
the eultui*es on their arrival in Paris, hut subcultures were 
obtained on the Novy-Nicolle medium. The strain was kept ali\'e 
in the laboratory by suh-iiioculating about every fortnight, the 
tubes being incubated at 22^ C. 

The author has obtained the best results by inoculating intra- 
dermally. He has not been able to produce infectioii by inocula- 
tion into mucous inenibranes. 

The |:)eriod of incubation i>s variable, but the iiiiiiiirium olisivrvcMl 
was fourteen days. The lesions take the form of liti-h' iiitruderinic 
indurations at tlie seats of inoculation which vary in up to 
til at of a pea. There is no inflammatory (xingestion, nor pain on 
pressure. When, the lesions attain the size of peas tliey (*():nm to a 
liead, and if they are ixieisecl they' are found to coniain a dro])let 
of thick wliitish liquid . 

Nodules which are not incised become covered u'ith small brown 
crusts which a, re easily . detached leaving the ul(ieratin,g tissues 
beneath exposed. In some cases the nodules are reabsorbed. 

Parasites are scantily present in xireparations made from the 
crusts, or from the sero-sanguinolent liquid beneatli tbem, but 
they may be numerous in preparations made witli material 
scraped from the depth of the uleeivs. The great majority of tin* 
parasites appear to be free, but this may be due to the destrindion 
of the host cells during the preparation' of the films. Tlu‘ ]U!ra- 
sites present' tJm ' characters of L. tropica. ■'The'iiudei are rounded 
and" not flattened against the. side, of the 'parasites as. is often 1he 
hdimAii Tj.\am:eTi(Kma. . 

. In. one animal the ulcers" had .not healed, after 74'M'ays. ' 

■' The, author states that 'his results, do mot; differ' greatly' irom 
those' obta,in'ed wdth the' Tunisian virus by Nicolle" ' and Manceaux, 
He thinks': tli.at' there" is no., .specific.' difference .hetw'ee'B, the parasites 
'of .Delhi Ho'il ''and '.fl'afsa' Boil .-(Tiims). ■■ 

The,.' .author,, "has ^.'heen'., '' unable.' to [infect.' dogs.',., and ' '.mice with 
', cultures’',''o'f '■.'theT.'n,d'i,:an,,ntrain,nf' 
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(309) Row (R.). Some Experimental Facts re Kala-Azar (Indian). 

— Jl. of T'rop, Med, <5* Hyg, 1912. Rot. L Yol. 15. 
Ro. 21. pp. 327-328. With 2 text-figitres. 

Ill the present paper some accoimt is glTeii of the results 
obtained by infecting* Macacus sinicus with original vims and an 
old cnltnre derived from, the original virus. 

The virus was obtained from, a human source by splenic 
puncture and was fairly rich in parasites. A monkey was inocu- 
lated by scarification with some of this original material, and nine 
weeks later small pin-head nodules developed at the two seats of 
inoculation. In preparations made from material squeezed from 
these lesions the parasites were recognisable, and after a period 
of six weeks were still to be found, but at this lime they were not 
quite so typical as those found in the first instance. 

K second monkey was inoculated subcutaneously with a fifth 
subculture from the same case. The culture was full of rounded 
forms a, fortniglit after it had been observed to be rich in flagel- 
lates. The doses injected were 0"3 and 0*15 cc. Rothing was 
observed until five months after inoculation when small liard 
nodules were found under the skin at the seats of inoculation. 
Preparations were made from mateidal obtained by puiK'tnre and 
a, fair nu]].iber of parasites like those found in the spleen wei’e 
found. In culture tliese parasites were found to he j), resent in 
the preflagellate stage at 24 hours, and flagellates were observed 
on tlie fourth day. 


VARIOUS BLOOD PARASITES. 

<310) (hviiiNi (A.) & Runoi.FH (M.). Sur quelques Hematozoaires de 
Lezards au BresiL [Some Ilaematozoa of Lizards in Brazil.] 
—Bull Soc,. Path, Exot, 1912. Oct.. Vol, ' 5., 'Ro., '8) 
pp. 592-59>5. With- 10 text-figures. ■ ; 

1. Haemogrepjarma amieivae,—T\\i^ parasite has been en- 
countered in a number of specimens of Avieiva sm*mamensu; It 
occurs in the peripheral blood, in the interior of the red cells. 

In the living state it appears as an elongated clear space with an 
irregular outline. Ro movement is exhibited. 

In preparations stained with Giemsa the protoplasm is found to 
be very , delicate, . scarcely ■. stained ■■ at ■: all,; ■ a.nd : always rather 
shrivelled. The parasite is elongated in shape and somewhat 
irregular in otitline.' ' ''The. ends are rounded, 'ancbone may be larger 
'than the.' other..., The nucleus is oval 'in .shape and is. 'situated 
towards tlie smaller e'lid of the .parasite. .. It occupies practieal.ly 
the wdiole' width of thehody and 'stains of a violet tint.' " ‘ / 

The 'organism measxires 11 .to 13- microns in length by' 3 to 4 in 
'width. It possesses a capsule .which'' is .not distinctly. , visible in 
the endoglobiilar forms, but is quite distinct in. the extra-globular 
forms encQUiitered in smeaiv preparations made from tlm. iiiteinal 
organs. ,, 

As a rule the parasite lies in the centre of the red cell causing* 
displacement of the nxicleus, which is often associated with some 
enlargement and de'fo,rmation '■■'V; 
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Ill spite of careful examinations of preparations from a iiiiniber 
of lizards no multiplication forms have been seen. In a single 
instance a nimiber of clear regnlarly oval spaces ^Yem seen in tlie 
liver wbicli bad the appearance of being empty cysts. 

2. Plasmodvmn minasense . — This organism is an endoglobiilar 
pigmented parasite, and the authors have encountered it in small 
numbers in stained preparations on one occasion only. 

The parasite which is rounded or oval in shape is situated at 
one of the poles of the red corpuscle invaded by it, the cell showing" 
little or no alteration in shape. Parasites of various sizes were 
seen, the largest measuring 4-5 microns. 

Tlie protoplasm stains blue, and contains a number of small 
vacuoles. Ctraiiules of pigment are scattered througli the (‘yto- 
plasm. The granules are irregular in shape and size, and of a 
brownish-black colour. In some cases they are scattered through 
the protoplasm in a disorderly fashion, and in other’s tliey are 
collected together into a single mass. 

The nucleus is composed of granules of chromatin wlrk’li stain 
of a xjale pink colour. 

Certain details of structure suggested tliat the parasites seen 
were male and female gametes, hut the iiumher found was so 
small that no definite opinion as to this could be formed . 

A small number of dividing forms have been seen. In these 
cases the riiimber of inei’ozoites was very small. 

3. Trypanosoma -This organism has also been studicMl 

in, stained preparations only. Tire parasite is stumpy, l>ut some- 
wlmt variable in shape. In every sirecimen tlie |)rotophism was 
traversed by clear streaks wlrich, were irot constant in posit; ion. 
The cytoplasm stained a fairly intense blue (colour and appimred 
to be finely granular. The nucleus was oviil in shape and 
measured 5 by 3 microns. It occupied a position about tlie middle 
of the body and stained uniformly pink. 

The blepharoplast was situated close to the nucleus, was oval in 
shape, and was surrounded by an unstained zone. In ' more in- 
tensely stained specimens a delicate filament could be seen starting 
at the blepharoplast, piassing along a very poorly developed 
undulating membrane, and termmatiiig in a short free flagellum. 

The parasite appears to be related to the ,7\ perroteti, Jind the 
nanie r. rwdoZpIii is suggested fo^ 

"(3.11)' TegeE' (A.,).. ■; Presence: de denx Lencocytozoaires^ morpholo-: 
giquement distincts dans le Sang dn ' CMen, I: 'Bamako (Halt- 
Senegal et Mger). [The Presence of two Morphologically 
Bistinct Leiicocytozoa in the Blood of the Dog ot Bamako- 
■ '.(Upper Senegal).']— Rend: Soc. Biol 1012. Oct. 

' : , 25.;, Tol.'T^^ . 

The author mentions the occurrence in the dog of the leueocy- 
tozoon previously recorded as occurring in the spotted hyena 
(Hyena crocMta) (see TRei,^ this Bulletin. Yol, I. Fo. 1. 
p, 58) The Leucocyiozoon caniB has also been found, Init double 
infectibn has never been observed in the same animal. The new 
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leticGcytozoon is described as being smaller, and more stumpy than 
L. aanis. Two dogs were found to be infected out of 114 examined. 
The parasite invades mononiirdear leucocytes only, and no free 
forms have been observed. The name Haernogregarina chattoni 
is suggested. 

(312) Yaivimoff (W. L.) & Kohl-Yakimoff (Nina). 'Tod'aplasnia 
cants (Hello). — Archiv /. Frotistenkunde. 1912. Yol. 27. 
pp. 195-206. With 2 plates. 

The first section of this paper is devoted to an account of the 
discovery by various authors of Toxoplasma in a number of 
animals. jYicolle and Manceaux discovered the parasite in a 
rodent (Ctenodactylus gotidi) in Tunis, Sflendoiie in the rabbit in 
Brazil, Mello in the dog in Italy, Pbowazek in a mole from 
Japan, and Cauixi in the jhgeon in Brazil. 

According to Nicolle and Manceaxtx, Toxoplasma is curved in 
outline, with pointed ends, but occasionally round forms may be 
found. As a general rule the parasite discovered by tliese authors 
measured about five microns in length by three in wddtb., but larger 
forms up to seven microns in length were observed. The parasite 
showed no motility. The cytoplasm was alveolar in structure. 
The nucleus was rounded or oval and measured about two to tliree 
microns. Multiplication is said to take place by longitudinal 
division. Both free and intracellular forms were seen, the latter 
occurring most frequently in lympliocytes. The majority of the 
parasites were fcuind in the spleen, liver, ami mesenteric glands; 
they were present in smaller nuiuhers in. the lungs and kidneys, 
a lul exceptionally in tlie heart blood and bone miirrow. 

These authors succeeded in transmitting the parasite to one out 
of twelve guinea-pigs inoculated, hut they were unable to obtain 
cultures on either Novy’s or Nieolleks blood-agar, Tliey were 
unable to infect apes or rats; 

xkceording to SiuuiXDO . re, affected rabbits show no symptoms 
save wasting and, in some cases, some paralysis of the hind legs 
just before death. At the post-mortem the liver and spleen were 
found to be enlarged and besprinkled with greyish-white points. 
In many cases there was ulceration of the intestinal mucous 
membrane, and a large quantity of serons fluid in the body 
cavities., , 

>Sxn.Ex.DO.EE’s organism was rather longer and narrower tiinn that 
described by Nicoi.le and Maxoeaxtx, and- in addition to tlie curved 
forms this axithor found cyst, phases containing either free parasites 
or parasites in a condition' of ' irregular division. He also 
encountered ' ronn cl 'or nmoeboid „■ forms. . .There was a variable 
ainonnt of cnin pact cytoplasm which stained of an intense blue 
colour , with ' Giemsa . 

SxmEKBORE believes that multiplication takes place both by 
loBgitndinal division and by 'schizogony.' ■ He : sncceeded in , trans- , ' 
mitting the parasite to other rahhits, gxtinea-pigs and birds; he 
failed however to infect dogs^ and was xxnable to cxiltivate the 
X)arasite. , 
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According to Sple^ntdore, Cariki succeeded in infecting rabbits, 
giimea-pigs, wliite rats^ and pigeons witb. Toxoplasma, the lattm* 
giTiiig tlie best results, fie failed to transmit the infection to tlm 
dog, _ ^ ^ 

Carixi agrees with Splkxdore regarding tlie methods of 
multiplication . 

Toxoplasma in the dog was first dis('Overed in Italy by MEm.o. 
The parasite was found i:n all the organs, but principally in the 
liver and lungs. Toxoplasma was exceedingly iiiinierous in the 
xileerated i ntestine . 

In smear preparations from tlie liver tlie jiarasitc* r(‘send)](‘d 
T, (jondl descadbed by Nicolle and Manckaux, save that ii was 
very much smaller, measuring only 2 microns. Free and intra- 
cellular forms were seen, and in many instaiK'es as many as (iO 
iiidivicliials were found in a single cell. 

Carixi was able to infect pigeons from dogs infected witli Toxo- 
plasma. In one ease the infection was siux'essfully traiismitted 
to another dog, but a second dog failed to become infected, as did 
also rats, vslieep, horses and cows. 

(bpixi is of the opinion that the Toxoplasma oianirring in tlu‘> 
dog in Brazil is not identical with that found by Mkleo, on aiu^nint 
of the great discrepancy in size. He considers it to be identical 
with that foiind ill the rabbit. 

The present authors encountered T. cmvB in a dog that uais under 
experiment with a strain of Leuhmania mfcwtinn derived from 
Tunis. The greater number of parasites were found, in tl,ie bone- 
marrow’' aiid spleen, infection Ixdng less extensive in the liver, and 
still less in tlie lungs, Xhrrasites vvere found onc'e only in tln.^ 
blood, 

'The parasite oe(.,;urs typically .i'li a (M'esc/cx'utic, foi-in, oik:' mid lan'i'ig 
pointed, and tlie other more or less rounded. TIu* <*yio|)lasm 
vstains of a blue (X)Jour to a varying depth with (nmnsa, am! is 
alveolar in structure. Many of the organisms (aintain vacimh‘s. 
Tlie muleus stains red or reddish, -violet, is oval oi* more rart‘l>' 
rosette shaped, and contains either a darkly staining (‘aryosome (ir 
several ehrmnatin granules. In many -specimens tlm cytoplasm at 
one end stains reddish, and in a few of the parasites I'ml granules 
are ..present at one or, other end.- The appearan,ces close], y :res(unble'' 
those shown by some haemogregarines and sareosporidia." 

In addition to tlm forms theme are oval forms, tlm 

cytoplasm of wliich is lioney-eombed in appearance. TIk' nmlcms 
is irregular in oxitline and often fragmented, and is soinclimcvs sd* 
at :riglit, angles to thelength/of ' 

-i.Hn-cHtidm forms, of- \vhicli a 'large number stum, the 
nucletis appe^^^^ at least in dry-fixed specimens, to divide amiio- 
'tica-lly,-.' division of the cy-toplasm taking phu^e Jongitucliaul]y 
Many intermediate, forms between the, crescentic and' oval forins. 
''weieBeeB',- 

In the scliizonts and encysted forms a large number of nuclei 
wm *0 ohser^ The number varied from two io sixtv. and the 
fragments developed into crescei^ and oval forms. i)urino> tlie 
process of schizogony residual bodies which stained deep bl ue were 
formed. 
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Tile iiitracelhilar parasites were enclosed in nionoiinclear 
lympliocytes,, or iieiitropliile poly nuclear s, and never more than 
two scliizonts were seen in a singde cell. In two instances the 
parasite ^Yas found enclosed in liver cells. 

Idle autliors are of the opinion that the T. cams is a parasite 
specific for the dog. 

With regard to the classification of the parasite, the authors 
agree with Pkow^azek that it should be classed wdth the Haenio- 
gregarina among the Leucocytogregarina. 

Infection experiments failed as the infected dog had been dead 
two days when the experimental inoculations w^ere made, and the 
parasites were then dead. 

The authors do not think that the infection was brought from 
Tunis in the dog infected with L, infanttim for the following 
reasons : — ^Toxoplasma w^as not found in smears from any of the 
organs of the imported dog. Of the eight dogs inoculated from 
the African dog this one only sho-wed the Toxoplasma infection, 
and they cannot suppose that this dog wns alone susceptible. The 
clog infected with Toxoplasma wais from, twn to three months old 
and was born in Germany, They therefore think that it wns a 
ease of spontaneous infection. 


(dl']) Caiiixi (A.). Sur un Honvel Hematozoaire dn Pigeon. [A 
INew Ilaeniatozoon of the Pigeon.] — Covipt. Rend. Sac. BioL 
1912. Oct. 25. Yol. Td. 'lNo. 29. pp. 396-398. With 
5 text-figures. 

The parasite described in this i)aper wns only encountered once, 
and owing to an accident a, bird inoculated wutb it died without 
liaving become infected. 

At first siglit tlie autlior thought that the organism was Haemo- 
proteus, and in consecpienee of that the examination of living 
preparations w'as not very thorough. 

The parasite is practically always found in the interior of red 
corpuscles, of which it causes neither enlargement nor decolouri- 
satioii. When the organism is large the nucleus is pushed to one 
side. Some of the corpuscles wdiicli contained no parasites w^ere 
observed to have a speckled appearance. Active movement of the 
parasite within the corpuscles was not observed. 

In preparations stained by Giemsa or Leishman the protoplasm 
stained of a blue or violet colour, and often contained vacuoles 
and browui granules. The pigment wms disposed towards the 
perij)hery or thn laoles c):f the elong'atndmrganisins. , 

The nucleus wms represented 'by. a small homogeneous mass with 
iiulistinct cmitour, arid ntained pink. 

iNot uncommonly two or, more, parasites w^ere found in the same 
corpuscle* 

The following forims, were observed':' — 

■ Small forms ' measuring only; 2-3 microns. These .forms were; 
rounded, and their protoplasm stained more intensely at the peri- 
.pliery than at the .centre., ■Traces. ''.of pigment,, could he observed' 
m, the,se." 

Eounded or oval intermediate forms resemhling the small ones 
■except .in 'size. , 
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Dumb bell forms closely resembling' the gametes of Italteri- 
iliiiin. The largest of these measured from 9 to 11 inieroiis in 
length, by 4 to 5 in width. 

Doriiis provided with pseudopodia. Pseudopodia were observed 
ill rounded, oval, and dumb bell forms. The pseudopodia varied 
from mere projections to long slender processes exceeding the 
parasite in length. 

Careful examination of x)reparations from tlie spleen, liver, 
lungs, kidneys, and bone marrow failed to reveal any niiiltiplying* 
forms. 

The name columhae is suggested for tlie piirasite. 

(314) Legeu (M.). Presence de IlaemogTegarm^^^^ cmih eii Corse. 
[The Occurrence of Haeniogregarina eani.H in Corsica. ]— 
Compt. Rend, Soc. Biol. 1912. Dec. 13. VoL 73. No. 35. 
pp. 617-618. 

After a brief reference to the discovery of tlris parasite by 
different authors in various tropical countries, and to liASiLP; s 
discovery of it in a dog in Eome, the author devSeribes its occur- 
rence in one dog out of twenty examined in Corsica . The animal 
was also the host of F . immitis, but the infestation was a sliglit 
one. 

In preparations of blood stained by Gieiussi the leiic'ocytozooii 
was found to be invariably intra, cellular, and enclosed in a ca])sule 
which to some extent resisted the penetration of the stain. 

Tlie cyst was oval and measured from 10 to 12’5 luim'ons in 
length, by 4 to 6 in width. Tlve ends were similar. The nucleus 
was relatively large, and took tlie form of a, sliglitly cunved rod 
staining of a bright pink ('olour. 

Tlie author has encountered forms reseinbling those desi'ribed 
by Wenyox, the parasite being folded upon itself in tlie f()rin of 
a IT with unequal arms. The protoxdasni of the ])arasite wars 
granular. 

The host-cells were mononuclear leucocytes. In some cases the 
nucleus was fragmented, the fragments tending to stain less 
intensely. 

HELMINTHS. 

(315) Masox' (E.). Larvae of Linguatula ' taervioide^ m Camels.™ 

Dept, of Public Health {Y eterinary Papep 

“ A very high percentage of camels are found io liarhour in 
their mesenteric lymphatic glands the larvae of Lingiiaiuht 
tasnioideii.' The glands are found to be hyperaemic and (‘.nlarged, 
or are oedematous, and contain cavities. The ])arasiti^s are ])arti- 
cukrly numerous in the cavities, and in these cases are also found 
free in the peritoneum . The discovery of this parasitic (wliieh. luis 
been signalled in India) in cainiels probably explains to soiiie 
extent tile frequency with which peritonitis occurs in this spe<u*es. 
The parasites', do not; themselves produce 'the: peritonitis,' but' by 
devstroying the mesenteric ,gla.nds favo.xir tlie entrance of , bacteria dT 
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<316) Maupas (E.) & Seppat (L. G.). Snr un Mematode de 
Flntestm Grele dii Bromadaire. [A Nematode of the Small 
Intestine of the Dromedary.] — Com 2 ^t, Rend. Soc. Biol. 
19.12. Dec. 20. VoL 73. No. 36. pp. 628-632. With 10 
text-figiires. 

N e matod irus niauritanicu.s. ii. sp. The worm is small and 
.slender. It is proAnded Avith a think cuticle Avhich at the anterior 
end is doubled, forming a slight A-esicular swelling, which is traiis- 
A^ersely striated. In the post-AuiWar region the cuticle is formed 
of tAAm layers, the inner of Avhich is thick and homogeneous, and 
the outer A^ery thin and striated transA^ersely. There is no evidence 
of longitudinal striation. 

Anterior to the Auihur the cuticle is quite soft and devoid of all 
striation for a distance of 2 to 3 mm. Anterior to this longitu- 
dinal striation ap|)ears and is continued forAvards to the point 
Avhere the cuticle is double, transA^erse striation appearing at this 
point. 

The mouth opens in a short funnel-like dex)ression and leads to a 
straight oesox)hagus which shews considerable swelling in its 
liosterior part. 

The nerve-ring is situated just behind the middle of the oeso- 
phagus. The excretory opens behind the junction of the 

.oesophagus with the intestine. The (.'ervicnl papillae are very 
small. 

Tlie female measures from 21 to 24 mm. in lengtli. Posteriorly 
the female is tiuncated, but carries a short delicate prolongation. 
Tlie anus is situated 105 microns from the truncated end, and tlie 
vulva a little ]:)osterior to the middle point of tlie body. 

The short straiglit vagina leads to two saccules of uueqrial siy.e. 

Tlie eggs contained in. the uterus are arranged in tAvo parallel 
rows in tlie posterior portion of the body. The eggs are large, and 
measure 220-280 mit'roiis, and eggs containing larvae are fouiKl 
side by side Avitli eggs ill the morula stage. 

Tlie male varies from 13 to 15 mm. in length. 

The caudal bursa is comxiosed of tAvo large lateral wings and a 
small x^osterior wing w.hieli is divided into tAvo portions by a Avide 
gap, each, jiart being suxiported by a ray Avhieh is bifid at its 
extremity. 

The tAvo spicules are broAvn in colour and A^ery vslender. They 
measure about one-third of the length of the pin;n site and are fused 
together by means of a. tbin membrane for six-seventbs of tbeir 
length. 

<31T) Baitcue (J.) ■& Be.bka.b.d ;■ (P. 'N.)'. dfote sur quelques 

■ Eilarioses Auimales de PAnnaiu Central. ■ [Animal FilariaseS' in' 
Central. Annaiii.] — Bull. Soc. Path. Exot. 1912.^ Oct, 

■ Vol. 5. No.'S, pp.' 622-624.; ■ 

SubeutaneoiLs filariasis of the dog.— -The occurrence of this para- 
■site .in tAvo eases, identifiecl’by" II ailliex-, and Hexey, has already:,, 
beeu recorded by the authors, but they liaA^e iiOAV encountered 
thi rty i n f ected (logs. Tlie rcpc/as*~AVa s 

fouml in tin* rty out of a hundred dogs taken at random. In each 
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fiuiinal froiu 8 to 30 s|)ecimei)s were foil ud, tlie feiua'les (>iitn,u:iie 
beriiig* tlie males in the proportion of two to one. 

The authors state that' examination of the imiiiature ])ani sites, 
of the ’adults, and of their iiatiiral habitat eiiahles them to assert 
that the parasite is not the '^ITiere can be no 

doubt that sul3cutaneo\is tihuiasis of the dog is a- ])a t ho logical 
entity, si)e('i a 1 symptoms (diaracterise the aifeetioo, and a diag- 
nosis ('an be based upon the chara(‘ters ])i‘(:‘seiited hy tlie einluyos 
in the circnla ting blood. All attempts at' treatment liave failed. 

MicrofilariaTof tlie -Tliis parasite was encountered in tlie 
blood of a young pig during tlie’ authors' obserA'atious on tli(‘ 
peritoneal and pulmonary filarxae of the pig. Altliongh, liundreds 
of animals have been examined they have not encountm'ed it a 
second time. ■ 

In the fresli state the parasite measures about 1()0 niicroiis in 
length by 4 in breadth. It is very active,' but the iiurveineiit does 
not involve inueli translation. Tlie parasitiW does not ]>ossess a 
sheath. The cephalic extremity is hhintly rounded. Tdio body 
tapers slightly in its posterior fifth towards the caudal extremity 
whieli is also rounded. 

In preparations stained with liaeniatin and eosiii the nverage 
length is ahout 60 microns , and tlie body shews tliree (‘oust ant 
specialised parts: 1, a eeidialii* jiortion in tlie forni of a V witii 
the apex directed backwards; 2, a ring ai'ound tlie worm praeti- 
eally at riglit angles to the long axis of tlie liody at a distance 
of 26 niierons from tlie ariterior end ; 3, an oval area situated 37 
microns from the anterior extremity, 33ie authors liave not 
observed the adult form of tlie parasite. 

Setajda lahi(ifo-2>(ip^tt^ (Alessandrini, 1838). This imrasite 
is prac'ticnilly constantly present in tlie peritoneal (‘aviiy of (adtle 
and buffaloes slaughtered for food at Hue, each aiiimal Liarliour- 
ing from 2 to 20 specimens. ITie young form of tlu^ parasite is 
often found in the anterior chamber of tlie eye of the horse. 

Setaria equina (Abildg. 1789). This parasite' is practically 
alwavas present in the peritoneal cavity of liorses. 

Ocular filaria of tlie fowl. Chryspmmi /luinsoni is very e<)iri- 
monly; found in the conjunetival cul-de-sac of the fowl, but it 
does not appear to cause any symptoms, 

.(3.18), IIaillibt (A.), Henhy (A.), & Jovexjx' ,((1). Sur deux 
Trematodes de Primates. [Two Treniaibdes of tlu^ Primates/] 
/■ /, —BuU/Soa, Padh. Exot. 1912 . HTee. ' Volt 5 .:/:N<k 10. 
-pp. 833-837. ' With ! text-figiire. ' 

, . After' giving a .list of , the/tremafndes, 6 spech's, already d.Ls- 
'coveredvin the Ihdnuites, with brief acixninf of the characters of 
each, the autliox;\s pass to the description of (1) a new speen'es and 
(2) a parasite which has been described as occurring in man 
'only.;;. 

Em\ytvema bfum^pU n. sp. About three hundred specimens of 
this pairrsite w^ere collecte^^^ from the hepatic and pancreatic ducts 
of an adult female chimpanzee from the Congo . 

The hocly of tlie parasite is greyish-wliite in eolouiy 

and speckled with black and brown. It measures from 3>*5 to- 
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4 mill, in leiig'tli by 1‘8 to 2*3 in breadtb. Tlie oral sucker is 
siibteriniiial and opens on tlie under surface. Tlie ventral sucker 
is placed at tlie junction of tlie anterior and middle tliirds. Tlie 
cuticle is covered with minute scales. Tlie intestinal brandies 
are simple, iiairow, and sligdit 13^ undulating. They extend tlirougdi 
about tliree-fiftlis of tlie length of the bod3^. The excretoiy 
apparatus lias not been tliorouglih'' examined, but the terminal 
vessel opens in the middle line at the posterior extreindy. The 
genital |)ore opens at a point anterior to the bifurcation of the 
intestine. The testicles are at the level of the ventral sticker 
and, althoiigli widely separated from each' other, they lie between 
the brandies of the intestine. The ovar3" is sniall, rounded, and 
placed almost in tlie middle plane of the body, but is sligditty 
displaced toAvards one side. The vitelline gdands are placed 
laterally, external to the brandies of the intestine, and posterior 
to the ovary. 

The posterior third of the bod3' is occupied h3' the convolutions 
of the uterns. The eggs containecl within the uterus are pitjvided 
with a thick brownish shell with an operculuiii' at one pole. 

WafMynitiii watsoni (CoiiA'iigliam, 1904). Six specimens of this 
parasite were found in the intestinal canal of an old female 
Cercopithecus callitrialius from Preneh Guinea. 

The bodA^ in preserved specimens is greyish-white in colour, 
oval in shape and thick. The anterior extremit3-' is ratlier more 
attenuated tlian the posterior. The ventral surface is flat, while 
tlie dorsal surface is niaTkedl3" coiiA^ex. A fixed specimen 
niea.siired li’S nun. in length by 4*2 nun. in width. On tlie 
ventral surface about a quarter the length of the parasite from the 
anterior end there is a prominent papilla, at the summit of which 
tlie genital pore op)ens. Tlie posterior end of the parasite is 
occupied bj* tlie venti'al siudcei’ wliiidi measures about 2*5 mm. 
in diameter , 

The digestive canal starts at an infiiiulibiiluiri which is not, 
properly speaking, a sucker. The phaiynx has two obvious lateral 
diverticula. Bifurcation of the intestine takes place opposite the 
genital pore, and the thick branches reach almost to the posterior 
sucker.'. 

The testicles, whicli are small, are placed one in front of tlie 
other, about the middle in the body. The3' are Auiy clearly 
lobnlated and almost ramifled. The female generative organs are 
placed in the middle line about midway" between the posterior 
testicle and the 'posterior, sucker. Eggs 'were not observed i'o. the 
uterus, and no doubt the specimens Avere immature. 

(319) : MifXEK (S. N.). A Eesiime of: our Knowledge on the Occur- 
rence of Gnafhostovtum spinu^eruin in India and its Relation 
to a Similar "'Parasite , found in lifan.* — Veterinary JL 1912. 
Dec. YoL 68. No. 450. pp. 68T49G, 

The. parasite, ■ wdiich'. aauis; identified .'by: .Neitmaxx,' „ was, fouiKl 
in a tumour in the stomach of a cat. The Avorm has been 
recorded as occurring in Felis cat us V Fi concoloty and F. tigris. 
A(n::!ording to C/OBBOLD it has also been found in a tarn, our in the 
Btomacli of a pariah dog. The present author has found it in a 
'leoiAard., 
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Tlie male parasite measures, about 5 mm. in leiig’tly, by 0'5 iirm, 
ill breadtli, the female beiug about twice tliat size. 

The parasite in the fresh state is reddish in eoloiii’. T'our por- 
tioiis are recognisable : a well-marked bulbous head or (‘ephalic 
portion,, a constricted neck^ a body, and a tail. Tlie body after 
leaving* tlie iiecJc becomes dilated and forms a xmiiraJ bend and is 
constant in diameter. The tail is rather narrower and blimt- 
poiiited. 

Tlie cuticle of the hiilb is covered v\ itli eiglit rows of cliiiinous 
leaves, which ha ve their ])osterior edges notiTied into spines. The 
antei'ior body is thinkly covered witli similar 

trident cuticular laminae. In the middle region, the hnives are 
simple and conical. The cuticle in the posteiior portion has no 
appendages. The oral aperture is simple ami guardiMl by tw’O 
tleshy lips. The oesophagus is highly developed and expanded at 
its lorver extremity. 

The tail of the male is spiral and there are eight genital 
pvapillae, wTiile that of the female is straight and trilobed. 

From a perusal of the literature referring to them the author 
believes that G. spin igerum. and G. sininense are xirai.dieally 
identical, 

MISCELLANEOXTS. 

(320) Boitet (U.) & Il()ijnAi.TD (E.). Myiase Prevaginale chez la 
Vache a Chrysoniyia {Fycniosonui) •ni.eyacep/uila Fabr., eii 
Afrique Occidentale. Specificite Farasitaire des Larves Cnticoles 
de cette Mouche. | M’yiasis in the (low in West A f riiai caused 
by Chrysojtiqjia laegaceijliala*} — Bull. Hoc, Path. 

1912. Nov. ■ Vol. b. No. 9. pp. T37-739. 

After passing references to observations by Roveek and Beonix^ 
of this condition in the Belgian Congo recorded in 19](), tlie^ 
authors state that one of them observed a case at Seguela, I vory 
Coast, in 1907. In this case there wms a, tumour as largci as a, fisi 
in the right lip of the vulva which contained a, large iii.iml)er of 
larvae. The larvae when fully developed W'ere identified as being 
those of 67cri/so/7i;ym imgacepkala, as were those observed in 
RovBEEhs cases. There ■was a discharge of sanious pus from tlie 
orifice, and when the lips were everted there was found an oj)(‘ning 
as large as a franc-piece leading to a cavity wTiich <‘ontaine(l a 
hundred larvae. The tumour was said to have (lesadoped in a 
'fortnight.^ ,■ 

Removal of the larvae with the curette and c,ar(?ful wasbing-out 
of the cavity with eresyl for a fe\v days lead to iHsilingv 

The niajority of the larvae w'ere iii a eomx)aratlvely ad\'am*ed 
stage of development. When placed in tubes (*ontaiiiing dry or 
.moist earth or' sand they rapidly developed into 'pupae. " TTiose iu 
the tubes containing dry earth remained on the surface* during tin* 
proeess, but those in the tubes containing moist earth binned them- 
selves To a depth of two or three centimetres.' ■ 

Fimn these ohservations it woxxld appear that this fly is a, ])ara- 
■site Tliat is specific'’ .for., cattle.,^ '■.■To.vexj'x,. records the occuri’cnce of 
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the larvae in timioiirs on cattle in Freiicli Guinea. Tlie invasion 
by the parasite does not appear to be of an accidental nature, and 
Eovere's observations on the biology of the parasite appear to 
support this view. 

According to this author the female fly deposits eggs to the 
number of a hundred on the hair of cattle, attaching them by 
nieaiis of a special mucus-like material. When the eggs hatch 
out the larvae penetrate directly into the skin and the subcuta* 
neons tissues, producing necrosis and ulceration. The eggs are 
never laid on pre-existing rvounds. The fact that in the present 
instance the larvae were all in the same stage of development 
indicates that the eggs were all laid at the same time by a single 
insect, whereas if the eggs had been laid on a j)re-existing wound 
this would liaA^e been less easy to explain. 

From the records of the occurrence of this fly it would appear 
ill a t it is widely distributed in Africa, but like Eovebe , the 
authors have been unable to capture the fly in the wild state. 

(321) Hartley (P.). On the Inimiine Bodies Occurring in Rinder- 
pest Immnne-Serum . — Indian Civil Veterinary Dept. Memoirs,. 
No. 3. I Period covered 1910-1911.] pp. 216-230. 

Tlie autlior passes in rapid review the vnrk that lias been done 
in (‘onnectioii with the precipitation of various antitoxins by 
lueaus of chemical substances, and states that his experiments were 
begun with the object of discovering with whicJi fraction of the 
proteins in the immune serum the immune bodies are associated. 

A number of experiments were carried ont witii four sarnples of 
serum. Tlie serum was dialysed against tap water and distilled 
v'ater for three days each, the precipitate obtained lieing shaken 
up with, sutficient salt solution to make up the original bulk of the 
serum used. Tlie preiu’pitate did not completely dissolve, but 
formed an emulsion, This ('inulsion was found to liave the same 
protective effects as the serum in the same doses. Tlie filtrate had 
no such effect. 

Furtlier experiments shewed that if the precipitate VTire 
collected and dried m vaevo over sulphuric acid, the powder 
obtained effectively protected against the simultaneous injection 
of 0*5 cc. of virulent blood. The powder was siniply emulsified 
m salt solution. 

The authors (mudusions are OvS follows 

1. When rinderpest immune serum is dialysed, the immune bodies are- 
precipitated. The filtrate from the dialysed serum fails to protect 
susceptible animals against the disease. 

2. By this process the rinderpest prophylactic can be preparecT in the 
dry condition. 

3. The tests of the dry powder which "have been carried out show, that, 
the loss of immvme l)odie>s is inappreciable and that the dried powder, 
when dissolved or emulsified, and injected into animals, protects against a 
simultaneous inoculation of virulent I'inderpest blood. 

4. By this method about half of the total proteids, which take no part 
in the ffninunising process, are eliminated. 

5. The rinderpest immune bodies differ from diphtheria and tetanus 
anti-toxins. The former appear to be similar to the insoluble globulins 
(Euglokilins) ; the latter are similar to the soluble globulins (pseudo- 

' globulins). 
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1'322) Cross (H. E,). The Preparation of Anti-Rinderpest Senim 
by the Injection of Virulent Artificial Peritoneal 'Elvl^.—Indiaii 
(Jlml Teterlnary Dept. Memoirs. iVo. 8. [Period covered 
1910-1911.] pp. 206-215. 

The j)reparatioii followed the plan devised by IIuebiger which 
wois based upon the discovery of Adil Bey and IN'icolle that the 
peritoneal fluid is very virnleiit, 

A solution of 0*5 per cent, of potassium citrate was injected into 
the peritoneum at the height of a reaction resulting from inocula- 
tion with virulent, blood. It was found that the injection of this 
solution in the ratio of 1000 cc. per 100 lbs. body -weight caused 
■death in thirty-six hours to eleven days, and it was deterniined by 
experiment that the maxinmni safe dose that could be administered 
was 800 ec. per 100 lbs. In the preparation of the serum the 
-quantity was fixed at 700 cc. 

By strictly comparative experiments it was found that the serum 
.obtained when this artificial peritoneal fluid was used for hyper- 
immunising was of lower potency than that obtained when virulent 
blood was used. This was the reverse of what Ruediger found. 
The artificial peritoneal fluid is not simpl 3 ^ a dilution of the normal 
: fluid as was shown by expeiimeut. 

Conclusions. 

1. B}- using artificial peritoneal fiuid the amount of virulent inaterial for 
riiyperim munising purposes is consiclerahty increased, and a marked siulng 
in the cost of serum preparation is effected. 

2. The serum from animals injected with artificial peritoneal fluid is 
usually weaker than the serum prepared by the injection of blood. 

3. Artificial peritoneal fluid injections are well absorbed and do not 
produce sloughing. 


C328) Holmes (J. D. E.). Purther Testings of the Haemorrhagic 
Septicaemia Anti-serum and Vaccine . — Indian Clnnl Veterinaiaf 
Dept. Memoirs. No. 3. [Period covered 1910-1911.] pp. 
242-247. 

This short paper forms a coutiuuatiou of a paper published in mi 
-earlier number of the same Journal (Ao. 1). A brief general 
account is given of the results obtained in the field, and the details 
of a small number of experiments are added. 

The following are the conclusions arrived at regarding tlie 
:;,serum : — ■ 

1. The serum confers an immediate protection against the inoculated 
virus. 

2. The immunity following an injection of serum was tested and found 
satisfactory up to four weeks. 

3. The injection of a suitable dose of serum protects in not less than 
"90 per cent, of ca-ses. A small percentage , of animals cannot he proteettH,! 

■ even ;'by large doses of /serum. „ 

A potent serum, gives immunity in doses which vary ■'according to the 
'}sim and species of the animal-— ■■ _ , * ■ ,'/■'■ ''y/;'''’ 

, For cattle the :do,se' varies from '5 cc. to -20 cc. 

, For buffaloes; . 20' -cc.. .and i.ipwards. ' y " 

/,,,;,For ponies'",, , ""j, ■' y^ . o' cc.' to 20 cc.;; ■ 

" For /mtiles , ■■ ■. ',5 ce. to 20,ce. ■ „ ' 

' /' ,A's-'the ■ serum; is innocuous, „;and' as , the period ^ of' , 'immunity is ■.somewhat" 
lengthened by increased doses, it is Recommended that exce]>t in cases of 
yming anm^^ cattle under 300 lbs., the full dose of 20 cc. should be 

used, b 
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Conchisioiis regaixling tlie Taccine : — 

1. The vaccine is iniiociioiis. In some cases the injection caused a 
slight swelling at the seat of inoculation which disappeared in a few days. 

"2, It confers protection against the inoculated virus for a period of four; 
to six weeks. ' ' ■ . , 

The protection is not immediate. It sets in about four days following 
the injection of the vaccine. 

4. The vaccine protects in about 75 per cent of cases. 

5. The dose of vaccine varies from 5 cc. to 10 cc. according to the size of 
the animal. A like dose appears to be I’eqiiired for cattle, buffaloes, ponies 
and mules. 

(324) Bevais^ (L1.,E. W.) & Millingtois" (T. G.). Guarter-Evil in 
Sonthern Ebodesia. — /Z. Comp. Path. <Sr Therapeut, 1912. 
Dec. Vol. 25. No. 4. pp. 286-291. 

Tlie autlioTs’ experiments are divided into tliree series ^ and the 
objects with which thej^ were carried out and the conclusions 
arrived at in each series are as follows : — 

Series 1. — To determine whether the black-quarter vaccine issued by the 
Bacteriological Laboratory, Pretoria, affords immunity against the form of 
quarter-evil occiUTing in Matabeleland. 

Coiicltisioths: 

(1) That the Transvaal black-quarter vaccine, in suitable doses, can be 
safely applied to sheep. 

(2) That this vaccine has the power to modify the reaction due to 
inoculation with the local virus. 

Series 2. — To test Avhether an animal immunised with Ilhodesiau vaccine 
would resist inoculation with a fatal dose of virulent muscle obtained from 
the Transvaal. 

iUjaditPiom : 

(1) A vaccine can be produced from the inuscle of an animal dead of the 

Ehodesian form of qua.rter-cvil. , 

(2) Such a vaccine, in suitable doses, can be applied with safety to 
sheep. ' 

(3) Such a vaccine wall confer imnuinity against a fatal dose of infective 
inuscle of an animal dead of Transva,al black-quarter. 

Series detennine .w'hether- the so-called ^ struck ’’ or strike 

of Eornney Alarsh sheep is identical with the quarter-evil of South Africa, 

(JoncHsipn : 

7 Prom cross-immuhity expeidments it would appear that a close relation- 
ship exists between the quarter-evil of various parts of South Africa and 
the so-called struck ” of Eomney Alarsh sheep: 

. It should be noted that these conclusions are based upon the 
results obtained in a very limited number of experiments. 

{325) Blacelogk (B.). The Eesistanee of moubata 

r to Various Sheep-Dips.— Trap. Med. ut Farasit. 1912'. 

- '■■Dec.: 30.': VoL'^e.',: No:..^-4. ; ^pp'.. ■429-433. v'l, v, ,, , ..■"■■:;'■ 

. In these experiments a, n'umberof .dips were used’ancVin epcii 
case, the solution wuis .prepared ,iii,'.the first instance iii the, manner.' 
laid down in the instructions;. ■ .■ ' y , , . . ' ■ ; ■. ■'■■' "■',* '■■ 

A.:.' Animal experments.' , . " '■'■ ' ' "" ■ ' 

'■' 1. Prophylactic.— The skin of'aninials (gnnerully:gY)ats) having; 
been shaved-tvas soahecl with' the solution to be teste'd. . Ticks were 
placed iipon the/ animals while the skin v’et and also after it 
Jiad 'dried.,;- - ■'^,y'„„ y. . 

.Many,, experiments, were made with. C6oper!8, Savar^s, Haywhrd^s 
Yellow Phste, and MacDougalPs di to ascertain whether they 
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prevented ticks from feeding*' on tlie animals. In many cases the 
ticks refused to feed, but as the same was observed with control 
animals probably the reason lay with the ticks and not with the 
dip nsed. 

2. Curative. — The ticks were allowed to feed upon the vshavecl 
skin of an animal, and, while still feeding, tlie various dips were 
applied to them a't different intervals after tlie coniinen cement of 
the meal, the dips being poured into the feeding glasses and c*om- 
pletely covering the parasites. Scarcity of material prevented 
these exj)eriments from being carried ont as (H)inpleiely as was 
desirable, but it was gathered that tlie sooner tlie dip was applied 
after the conimeiicement of a feed, tlie more likeliliood vais there 
of the ticks hecoining loosened, and apparently also of their 
subsequently djn* ng . 

B. In. vitro. 

In tliese experiments tlie ticks were placed in test-tnhes a, rid 
the dips poured on to them, the ticks being prevented from rising 
to the surface of the liquid by means of a piece of blotting paper. 
Examples are given showing that a bug' was placed in a 1 in 50 
solution of Little hs dip for four, eight, sixteen, and thirty-two 
minutes, the parasite being taken out, dried and warmed between 
each immersion. At the end of the series of immersions it was 
alive and active. After a period of rcvst for ten hours it was again 
immersed for sixty-four minutes ; it was still alive and active, but 
it was f on rid to be dead after an iininersion lasting a linndred and 
twenty minutes. 

Using (k)oper’s dip in the same strengtli (1 in 50) a ii(*k vns 
found to survive immersion for two Iiundred and sixty minutes. 

The author states that it is well to draw attention to tlu' fact; 
that ticks belonging to Argasidae are generally snp})osed to liave 
greater powers of resistance than otlier tictrs. 

The prophylactic and curative properties of Cooper' s dip 
tried with solutions of the strength reeomin ended and of greater 
strengths. 

The ordinary strength, of solution applied to sha.ved skin did not 
completely prevent the ticks from feeding, either while tlie skin 
was moist, or after drying. When applied to ticks actually feed- 
ing it frequently failed to make them release their hold, and in 
one case a solution of twice the ordinary strength was applied to 
Ticks' feeding on a dog fifteen minutes after the 'co:niinen,c?eine:n,t' of 
the feed and kept -in operation for -two’ and a half minntes.. The 
ticks went on feeding and were/alive-andnctive tw'e::tity-fouivhon;rs. 
•after removaL , In 'vilro' twO' 'hours immersion failed to kill ticks, 
and in one experiment five hours was effective . 

•'Similar results were obtained in Littlehs dip. In one experi- 
ment a 1 in 50 solxition was’ applied to two ticks feeding on a goat, 
.the application.' being m.aintained for twenty minxites. At'thc'i end 
of the .time '.both the ticks" were fast, 'and %vere .alive .•'and nr'Tive' 
after twenty-four hours . ' 

'' •Mn^^vitro’ twice .the strength "oLsolution recommenced •failed • to' 
kill ticks after five hours^ immersion, 

, ' With MacD'ougalFs dip the resiilts were 'rather variahl'e.' '' So'',m,e^ 
; parasite's '.fed on' the:' treated; skin'.:. But'. in"'','some'''cases.'jarasites 
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feeding:, especially when they had only just commenced, were dis- 
lodged, and some of these died within, twenty-four hours. 

In vitro ticks survived thirty-two and sixty-four minutes. In 
one experiment a tick died after two hours’ immersion, but others 
survived fivedionrs. 

Savar’s dip. — This dip was not effectual as a prophylactic. In 
curative experiments ticks were killed in thirty minutes. 

Ill vitro ticks survived two hours’ immersion, hut not five. 
Hayward’s Paste. — The prophylactic action of this material was 
not reliable, and, in the ease of feeding ticks tlie application was 
not effective in every case, parasites surviving a 1 in 100 solution 
for thirty minutes. 

(326) Jastuembsky (D.). Znr Frage fiber die Megrischen 
Korperchen. [Regarding Negri Bodies.] — Centmlhl. f. 
Bakt. 1. Abt., Orig. 1912. Nov. 9. Vol. 6T. No. 1-2, 
pp. 65-68. With 1 plate. 

The author’s observations were undertaken with the idea of coii- 
iirniing or otherwise tlie statements of a nimiher of observers 
who claim to have discovered Negri bodies in the nervous system of 
normal animals and of animals suffering from diseases other than 
rabies. He examined Ammon’s horn from the brains of 19 per- 
fectly healthy cats, and in six instances found in the protoplasm 
of the nerve cells bodies somewhat resembling small Negri bodies. 
In some cases they w^ere scanty and in other numerous. The 
larg'est measured 1*4 microns. He does not think that they have 
anything to do with Negri bodies, principally because these bodies 
showed a strong affinity for the methyl blue in Maiinls stain, 

(327) Cauini (A.) & Magiel (J.).. La Fseudo-rage on Paralysie 
Bnlbaire Infectieuse an Bresil. [False Babies or Contagious 
Bulbar Paralysis in Brazil.] — Bull, Soa, Path, Eivot, 1912. 
Oct. Vol, 5.^ No. 8. pp. 576-578. 

As pointed out by the authors, the disease here described appears 
to correspond exactly -with that described by AujESZKYin Hungary 
in 1902, and if the Wo are identical this is .the finst record of its 
occurrence outside that country. The disease affects cattle. The 
.symptoms are very cdiaraeteristic,. and the disease is .very rapidly ,' 
fatal, death oeeurring as a rule in 24-48 hours. The most striking 
symptom' is intense itching of -varioUvS. parts of 'the body. . The, 

: irritation is.so'.severe that' the. -animals 'do themselves serious bodily 
harm in their efforis to rub' and bite the 'affucted. parts. In Brazil , 
'the disease .is, known as P-este de..,Co^ur indicating the most 
marked symptom. 

The 'authors have proved, 'the vmilence.'nf the nervous , system 
and the blood by intracranial and subcutaneous inoculation re- 
spectively, and they have infected rabbits and cattle with material 
derived from previous experimental cases. In every case the 
characteristic symptoms were presented. Rabbits died in three 
.....days,, 'and '.cattle i'n eleye'n ''clays-., ^ 

Ai the post-morteni examinations no lesions of any magnitude 
were discovered, the only alterations being a few haemorrhagic 
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points in tlie nervous system and slight congestion of tlie ' .mucous 
membrane of tlie alimentary tract. 

Tlie causal agent lias not been discoveretb and all attempts to 
cultivate it have failed. 

The disease does not appear to be very rare as reports of its 
occurrence have been received from a number of different places. 
In some iiivstances outlirea.ks a, re limited to a. few aiiima'ls, but in, 
otliers the losses have been, considerable. 

(328) Fantiiam (H. B.). Note on the Occurrence and Distribution 
of Herpetomonas pediculi. — Ann. Trap. Med. xf Parasit. 
1912. Oct. VoL 6. No. 3. B. pp. 403404. 

The autlior\s rejison for drawing attention to tliis para.site is tlie 
attention that is heiiig jiaid to tlie problems of tlie ti'ansmission of 
leisliina,niasis, spirochaetosis, and trypanosomiasis . 

The orgaiiisin is a natural parasite of tlie body and head louse, 
and has no eonnection with either Leishinania or '^rrypiiiiosonui. 

The parasite has been observed in England and in India, and 
Tunis. 

Reports. 

(329) Gold Coast. Report of the Yeterinary Department for 1911. 
'[Beal (W. P. B,).]— 1912, Accra : Printed at the Govern- 
ment Press. 

This Report comprises an account of tlie diuica'I w'ork and 
farriery, cattle trade and statistics , slaugli terhou se siui^istics , 
tours of inspection, brief descriptions of ilie (‘ouiagions ami iniiM> 
tious diseases met with, wdiieh include anilirax, (‘(iritagious lioviue, 
pleuro-pneumoriia, epizootic lymphangitis, filai'iasis, fowl (iliolera, 
piroplasmosis, septicaemia haemorrliagica and try|){vn()S(»inia,sivS, 
In, the treatment of tlie latter disease some siu'cess a {ipears io lm\'(‘ 
been obtained witli arsenic in various forms (aTinliiiHui w'ith 
different salts of antimony. Eight cures are said in ha\'e betvn 
obtained out of twenty horses treated. In t*.oiined;ion wiili jire- 
ventive measures Beal has recommended that liorses slioiiJd be 
given 20 grains of orsndan on alternate days wheii passing 
throngh fly conntry. In particnlar fly belts it is re(u)irnn.€uul(>d 
that the liorses be smeared over "witli a preparation of |)ouncIed 
tobacco rubbed down with ^^Moslii ’^ butter, this salve being 
lightly applied over the whole body. 

Experiments were also made to see 'whetlier ihe admin isiraii on 
' of ' airsenical preparations wouhl act as a prophyladm*. in fly 
districts- ' Thirteen, horses were taken out on, iminoeuvres during' 
the months .of February, Maarch and -April. ''Three of -these died 
■of ; trypanosomiasis and Beal is informed that . this "is the lowest 
,'rate' of .mortality. .'that has occurred since houses were taken,, out on 
-, manoeuvres. . Another horse wUvS'-.'^ well drugged with "araenie and 
-''vsmeared'^'V-and 'Sent tea Quoted fly district, „- The, 'a.ni.inal', w.ork'ecl 
there; for ten .days and. then returned- to 'Accrac'' ', No. trypanoBomes 
were discoverable -in its blood’ on its 'return.',' The . following fl;ies 
"-.have .. been , i'clentifie"d'.:— palpalis, G. tachmoidssf G. fmeu^ 
Gx^'^nigTa-fmcM^y^G.^ tongipalpis and'' ■<?.,'■ :morsitaMs.'\ ''TkB' -repO'rt 
^.;include'S,'.;a listmf' fourteen'';'--helmmthS'';met;with,;;and.,'also.,'-'a list -of 
.; five'grasses ■said/to ■be''Of ,;good'.feeding';vaIue.: ■ '. 
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(330) Beitish East Africa. Eeport of the Department of Agri-" 
culture, ITairoM. 1911-1912. [MS.] 

Report of the Veterinary Department. 

East Coast Fever . — In the report regarding this disease the 
following ijoints are dealt with : — The history of the disease in 
the Protectorate; Ininumity; The division of the country into 
‘‘ clean ” and infected areas, with the limits of each; Measures 
for dealing with the disease, and the regulations which should be 
in force to control the movements of cattle within the Protectorate. 

Contrary to what is found to be the case in South Africa, it is 
said that calves are relatively less susceptible than adult animals, 
and that this fact can be used with advantage, in that young 
animals can be exposed to infection, and, acquiring immunity, 
reduce the losses for which the disease is responsible. Acting 
on the lines suggested by this fact it is held that the disease 
could be to a great extent controlled by allowing tlie calves to 
acquire immunity early in life. 

Pacts show that the country can be divided into two areas, one 
clean and one infected. The clean area occupies the central por- 
tion of the Protectorate, and is somewhat triangular in shape, the 
base being directed towards the north. This clean area almost 
divides the infected area into two. On the wnst the infected area 
extends right into Uganda, and on the east to the coast. 

The phiii of Causing calves to become infected is not applicable 
to the clean iireii, and the measures for the protection of tlus area 
against contiuiiinaiion a, re directed towards preventing tlie entry 
of infected cattle into it. 

Tlie following summary of the regulations for the control of 
movement of cattle within the Prote( derate is given 

(1) Withiu clean areas movement should only be^ made under permit. 

(2) From clean area to clean area through an infected area niovenient 
should be b}- rail only and under permit. 

(3) From' a clean area to an infected area : Movement under perinit, and 
the branding of . cattle entering highly endemic^ areas. 

(4) Movement within infected areas by permit, save that cattle from a 
slightly infected area should not be moved to a highly endemic area unless 
they are branded. 

(5) Mhveineiit from highly endemic areas to clean areas under permit. 

(6) Immune cattle to be inoved with permit throughout the Protectorate. 

(7) Cattle used for transport to have passed the imiiiunising test, to 
have a distinguishing mark, and to be accompanied by certificate. 

■ T^ractica^^^^ -the whole 'of ' f 'he Nyaiiza' Proviiu'e is 
infected,' 'auidi thn :,inortaIity; is great, ■ Efforts to siiijpress the 
disease l)y the application of x)rotective serum were to a great 
extent rendered useless owing to the movement of cattle by the 
natives. Isolated outbreaks have ot'curred in otlier i)art8 and 
these liave been promptly arrested by serum treatment. 

■ IHemro-pnetmiofhia exists 'in one -district only, and the, herds -have 
been (xmfmed to an isolated area. 

No casc-^s of n/n^/wmAiave been 

Anaplasmosis is fairly prevalent, but no serious losses have been 
■-reported.,' ' , - ' ■ 

Gases of trypanosomiasis m cattle have been observed soniewliat 
,;'Treqiie''ntly -on-sonie of the, rivers '■■and', on Victoria .'"'Nyanza, and 
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among native cattle on the coast, but no cases have been reporttnl 
from elsev'liere. 

Coccidiosis of hovines has been occasionally reported, but no 
serious loss has been recorded. 

i^or.s’e sickness has been reported in a few isolated (nises, but 
indications are not wanting that during the eoniixig season the 
disease iiia.y be very prevalent. 

Epizootic h/mpJiangM^ has increased to a large extent, eases 
]iaving been recorded in practically every settled district. The 
fact tiiat an iiifected liorse is still capable of work for some time 
renders control of this disease difficult. 

A disease resembling ulcerative lynipliangitis is reported from 
the IJasin Gislui Plateau. Tliis condition is a chronic, oin' (extend- 
ing to several months. Tdie disease is characterised bv ilu' appear- 
aiK;e of dis(n*ete liard crustvS under the skin, wliieli ina.\ make tlieir 
appearance all over tlie body. In time, these tend to (rxtend and 
coalesce, the detachment of the raised crust with the Iiair 
involved leaving slowly healing ulcers. There is no appreciable 
exudate. 

Tlie ])ri:ii(,*ipal diseases of the slieep are briefly dealt with, sciil) 
being considered at the greatest length. 

is i)revalent among goats in ('ertaiii districts, 
hut vSegreguition has prevented the spread. 

^ Sarcoptic; scabies has been responsible for the death of a iitimber 
of goats* The native sheep are also susceptible to this diseas(\ 
h\it not to so great an extent as the goat. Tlie wool Inniids appear 
to be immune. 

^Sw'ine fever in the Protectorate is a. vei'y mutdi mure sev(u*(‘ 
divsea.se than tliat .known in Eiirojie, ])racti(nilly every pig ilia.ii 
becamies ;i;nfected dying. ■ ’ 

Tick fever in dogs has been veiy prevaleni;, but i;he use of 
trypaiiblue lias been extremely valuable lus a curative agent* 

Distemper has caiused considerable loSvSe,s at some |)la(*es. 

Report of the Veterincrry Fathologist, 

In connection with East Coast Eever experinientvS have b(‘en 
made on the following lines : 

1. To prove by the agency of wffiat ticks the transfereiHaj is 
efected. 

2. To ascertain wdiat immunity is possessed by young calves. 

d. To ascertain A'he . value . of inoculation liy 'iiitraperiioneah, 
iiitnisplenic, aiul iiitrajugular of siileen or otlier organ puli). 

',4* To prove that East .Coast Eever in the Protectorate is identi- 
cal with that occurring in South Africa. 

' ,:f)*., 'Medkdnal treatment. ■ 

, In cdxniecdto it lias be(m proved ihivl 

Rf^ :ay)pendic'idaPm having fed as a larva upon a infetdiiul 
animal wnll transmit the disease as a nymph, and proliably a 
nymph animal will tranvsmit as an 

adult, but proof of this has not been fxxrnislied. So far (expcuT 
ments -with R, ererisi bave faihnl. It appears lo be ])()vssible (bat 
the yellow bac^ked tick (7A puhdiellus) may piove to be 
Capable of transmitting the infection* 
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Experiments are at present being carried out to aseertain 
wlietlier calves liave a bigber degree of resistance tban adult 
animals, and some of tbe results obtained appear to suggest that 
siicli is actually tbe case. 

Experimental inoculations bave bad variable results, and appear 
to suggest that material from every animal is not of tbe same 
value for inoculation purposes, and that tberefore tbe results 
depend to a great extent upon tbe material used. It remains to 
be ascertained wbat are tbe means of recognising good from bad 
material. Experiments bave conclusively proved that tbe disease 
occurring in tbe Protectorate is identical with that observed in 
South Africa. 

No attempts at treatment have influenced tbe course of tbe 
disease. In this connection one experiment with ‘‘ 606 lias been 
made. A spirocliaete, probably S. theileri, lias been encountered 
both in specimens of blood sent into the laboratory, and in tbe 
blood of some of tbe laboratory animals. In the latter no symp- 
toms ■were observed, though the parasite is credited with causing 
anaemia and death by the owners of infected cattle. 

Among the a flections due to worms mention is made of tbe 
ocmirreiice of BlUidrzla cnis.^a in the portal vein of oxen (a)inmg 
from Uganda, and also of lilarial embryos in tlie periplieral 
blood. 

Among the conditioiivS referable to the preseiu.'e of trypanosomes 
in. tlie blood of equines mention is made of one particular parasite 
wbich. originated from a camel coming from Boran. This parasite 
is ul:ider study in Ifgandti, and it is interesting to note that it lias 
not been found possible to transmit it by means of the common 
Ay (r, pal2)(dis. 

Another tryjianosome, probably a nev^ species, was eiuiountered 
in some mules taken to Voi, where they remained a. few days only, 
Tlie symptoms presented by some of tbe affected animals were 
comparable to those of horse sickness. Tlie trypanosome was of 
very low virulence for all the other animals experiinented ujiGii, 

In connection with the occurrence of horse sickness it is stated 
that while a few cases of tbivS disease have been observed there is 
no doubt that many animals show swelling of tbe head and other 
symptoms closely simulating those of horse sickness but not 
caused by this virus. Such cases have been observed in animals 
afleeted with try|)anosoiniasis and nnttaliasis. 

A few cases of iiuttaliasis have been observetl, and the only tick 
wbicli has so far been proved to be a transmitting agent is 
R. e'vertsi, 

111 certain localised iiarts tJiere appears to be a disease of donkeys 
cbaratderised by anaeinia, wastin di’opsj which no piro- 

plasnr or trypanosome, can be discovered,., ' 

.. Blue tongue in sheep As recorded ■on .va,rio,us farms, and it is 
believed that in some cases mild attacks occur which escape notice, 
but result in great loss of condition, loss of wool, and abor- 
tion.: A vaccine can be ' prepared ■' against this ■ disease:. S,wine ', 

fever encountered in Britisli East Africa is far more fatal than that 
occurring in Europe. Scarcely a pig survives. At post-mortem 
examination there are found marked inflammation of The stomach, 
greui- (Oilaig‘<unent (jlUtlie spleen, petechiae in the Ividneys, often 
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large liaeiri.orrlia.gic areas on tlie hearty and oedema of tli© lungs. 
Ill tlie large bowel tliere may be ulceration. In;vestigi,iti,o;us wniilci 
appear to indicate tlmt tlie disease is distinct froin tlmt oecurriiig 
in Europe, one point suggesting tliis being that tlie Africa virus 
is far less resi stent to .h.eat, 60^ C. des’troying it in ten niiiintes, 
whereas the Euro|)ean virus resists tliis tivinxmi'atTirt'^ fo:i‘ 2-1 lioiirs. 
Further investigations suggest tliat tli.e disea.se is contrantcnl by tln‘ 
ingestion of infective material, and that ibe infiudivci iiiaierial 
does not retain its virulence for long outside tlie body. 

Book Be view. 

(331) lloAiiE (E. W.). A System of Veterinary Medicine. By 
various Writers. Edited by JE Wallis Iloare. 1st Edition. 
Vol. 1. 132T pages. 1913 . London: Ballie:re, Tindall & 

Cox. [426‘. net.] 

This volume is devoted to the microbial divseases, and the portion 
of, it relating to diseases .occurring in tropical countries, or of 
special interest to veterinarians in tropical countries extends to' 
some three hundred pages. Pirojilasmosis, trypanosomiasis, leisli- 
ma^niasis, vspirochaetosis, lieartwater, blue tongue, .horse wsickn.ess, 
epizootic lympliangitis, rabies, Mediterranean fever, and rinder- 
pest are dealt with. As the book is not primarily devoted to tlie 
consideration of tropical diseases it is obvious .that the accounts of 
the tropical diseases- caunot be exliaustive. The fa(4 tliat th,e 
descriptions liave been written for tlie most xiart by authors i,n 
troxiical (countries who come into direid <a:)ntact witli tlui diseases 
desixrilied is of gi’eal; value, Idle additions i;o our knowledge 
regarding ti'opieui. diseases follow eaeli othei* so rapidly that U< is 
iinpossible for a book of this nature to be quite ii|) to duf-e at tlu^ 
ti.me of x>w,b]ication, but nevertheless as a. general. text-b(,)(,ik ili,e 
volume is valuable. 

It is to be regretted that the term IHwplasma parvuvi is nstal In 
the section dealing with Euvst Coast Fever, altliougli it is poi'uiical 
out in the introductory paragraxdis that JVie/’le/'iu parva is tin? 
naine now generally accepted for the designation of this iiai’asiie, 
and in the saiue xjortion of tlie book there (jcciir a few errors in the 
S]jelling of names. The life cycle of 7\ paroa is ],)ass(‘d over wiih 
a bare mention tliat work lias been done on it and tliat Koch ’s boil ins 
are specific. The iion-inoculabilit.y of the disease by means of 
blood does not appear to have received mention save in tlie intro 
ductioB' to the subject, where it is. briefly referred to. 'In t,l„je 
'section dealing witli the coccidiosis of. the rabbit it .is .said tiiai 
ill tlie xirocess of formation of tlie sxioroblasts tin? x»roto|)lusm of 
tbe ooi^yst divides into two siiJieres, eacfi of wliicli again divides 
iniodAvo; whereas. it is known tliat tlie four siiorolilasis. are fo,r,i,m:H,'l 
siinultaneously. " ' 

'It. is a .matter for regret’ ’that, tlie form,' in ■ w.hittli .the, ,r<d:^ 
cuices are given is not consistent throughout the book. In some 
portions ilie given in their entirely, while in otlnn-s 

the source, 'of .iiifo'rmatioii' is ' indicated ’ only , by the' name of,, tlie 
■ journal and the year. ,■ 

' '.The, volum'o^', .includes a, comxdete'' index. 

', 'The)gen'eral' pla'.nv.fbllowe.d.in -the' various chapters- is'.'go-od," and- 
the information is well arranged. 
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EECEKT LITEEATUEE. 

[CQatimaed from BuLi^ETm No. 2, pp. 132-138.] 
Babesiasis. 

(332) Bouet (G.) & Roubaed (E.). La Piroplasmose (Nuttalliose) de 

FAne en Afrique Occidentale. [Piroplasmosis (Niittalliasis) 
of tlie Donkey in West Africa,] — Jhitl. Sac. Path. Exot., 1912. 
Dec. Vol. 5. No. 10, pp. 806-808. 

(333) Gilruth (J. A.). The Introduction and Spread of the Cattle 

Tick (Boophilu,^ aMwdatus, var. Mkrcxpluff), and of the 
Associated Disease Tick Fever (Babesiasis) in Australia.— 
Ptoc. Boy. Soe. Vietoria, 1912. Aug. Vol. (New Series.) 
Pt. 1, pp. 15-22. 

Eilariasis. 

(334) Low (G. C.). The Life of Filarial Embryos outside the Body. — 

Jl. Trap. Med. S Hyg., 1912. Nov.' 15. Vol. 15. No. 23, 
pp. 338-339. 

(335) Mitter (S. N.). IPilarki inimifU in Calcutta. — Bull. Soc. Path. 

Exot., 191^: Nov. Vol. 5. No. 9, pp. 731-733. 

(336) Saisawa. Ilntersuchungen iilier Hnndefilarien. [Researches on 

the Dog Filarin..]— dcwLwlbh /. Bakt., 1. Aht], Grig., 1912. 
Nov. 9. Vol. 67. Nos. 1/2, pp. 68-75. ‘With 2 plates and 

1 text-fig lire. 

Fowl Pest. 

(387) JiANDSTEiNKR (Karl) A Berliner (Mlix). Ueber die Kultiviening 
ties Vii’iis der Hiilinerpest. |Tlie Cultivation of the V^irus oi 
Fowl Pest.]-- /. Bald., 1. Al>t., Grig., 1912. Dec. 4. 

Vol. 67. No. 3, pp. 165-168. 

(338) Miiowka. Das Virus der Huhiuvrpest eiu Glolrulin. [The Virus 

of l^^iwJ l^est is a Gloluilin.l — Ceidmlhl. f. BaM., 1. Abt., 
Grig., 1912. Dec. 11. Vol. 67. No. 4, pp. 249-268." 

LeishniaEiasis. 

(339) Basile ((J.). 8iir rideutite des lAdshniaiiioseH et sur leur Mode 

de Tra/nsniission. [The Identity of the Leishnianiases (in 
Cliilclren a ml Dogs) and their 'M(‘th,ods of Trans niission.] — 
Bull. Soc. Path. Exot., 1912. Dec. VoL 5. No. 10, pp. 812- 
814. ' ■ ■ 

(340) MARy/xNowsKY (J,iL I.). M’aladies Voisines de la Malaria en 

E'ussie, Kala-EEiar, Fievre de Malte, &c. [Diseases related to 
M.alaria, ICala-aEar, Alalta Fever, Ac., in. Russia.] — Bull. Soc. 
FaM. Exot., 1912. ' Dec. VoL 5. No. 10, pp. 868-876. With 

2 plates. 

Leprosy. 

(341) Leboeue (A.). Dans la Lepre chess F Homme, comme chez le Rat, 

on pent trouver des Bacilles Speciiiques dans les Ganglions 
superficiels, [Specilic Bacilli occur in the superficial Glands 
in. ' Leprosy in' .Man as in ■.the Eat.] — Bull. jSoc. Path. Exot., 

' ' ' 1912. "Oct. Vol. ,5.' No.: 8, pp. '1569-571. 

(342) Maeciioux (E.) '■& Soeel (F.). 'La Lepre des B-ats. (Second 

Mernoire.') [Leprosy of the Rat.]— Ann. Inst, Pasteur, 1912. 
Oct. 25. Vol. 26. ‘No. 10, pp. 778-801. 

Malaria. 

(343) Sx'NTON (J. A.). Some 'Attempts' at . the ' Cultivation of , the 

'Malarial Parasite’ by Bass’s. Method. — Ann. Trop. Med. S 
Parasit., 1912. Oct.' 18. VoL 6. No. 3 B, pp. 371-4173. 

: ' (344) , Thomson (J. G.) '& MoLellan. (S.'"W,). ■ The Cultivation, of on© 
Generation of Malarial Parasites (ftasmodmm falciparum) in 
vitro, by Bass’s Method.-—Ann. Trop. Med. S Pa^rasii., 1912. 
Dec, 30‘. Vol. 6. No. 4, pp. 449-462. With 2 plates and 
■','■ ' ' ■:''■ '2'charts. ^ . ■;■ ■" ■ ; 
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Plague. 

(345) MaeivL. .Bakteriologische Diagnose der llattenpest. [Bacterio- 

logical Diagnosis of Rat Plague. ]~^Oc7ifran)l. Baht., 1. Abt., 
Orig., 1912. Dec. 30. Vol. 67. No, 5, pp. 388-397, 

Rabies. 

(346) Manouelian (Y.). Etude des Corpuscles de Negri et des 

Pormations Speciales a la Rage a Virus l^ixe. [Tlie Nature of 
Negri Bodies and Peculiar Alterations found in Rabies caused 
hv tile Fixed Virus.] — Ann. Imt. Jr^astevr, 1912. Dee. Vol. 
26. No. 12, pp, 973-985. Witli 2 plates. 

(347) Porak (R.). Des Alterations fonctioniielles des Glandes Sui‘- 

renales dans la Rage. [Functional Clianges in tlie Suprarenal 
Radies in Rabies.] — (tompt. Ilend. Hoc. Biol.^ 1912. Dec. 
Vol. 73. No. 35, pp. 601-602. 

Rinderpest, 

(348) Hartlfa" (P.). Report on the Preparation of Rinderpest Anti- 

vSerum by Means <vf Diluted Virulent Fluids. --- Indian Ciml 
'V cterinary J)cpt. Alcmoirs. No. 3. [Period covered 1910--1911.1 
pp. 231-241. 

Spirochaetosis, 

(349) VON Peowazek (S.). Einfluss hsimolytischer Stoffe auf Spiro- 

cliateii (iSpironemacea). [Tlie Effect of Haemolytic Substances 
iqion vSpirochaetes.]' — bendralhl. f. Baht.., 1. Abt., Orig., 1912, 
Oct. 12. Vol. 66. Nos. 5/6, pp. 424-426. 

Theileriasis. 

(350) Carpano. La Febbre della Costa nella Colonia Eritrea. Note 

Biologiche e Morfologiche sulla ThellcTia pa/rva. [East Coast 
l''ever in the Colony of Eritrea. Biological and Morpho1ogi(;al 
Notes on Thtnleria parra .] — (Jlinka ’FrL''/‘//aarin, 1912. Nos. 
19, 20, 21, 22. 

(351) 1f:RAN<;'A (Carlos). Quelques Considerations sur le Genre The.llcrki 

et Description dbiiie Nouvelle Espeee de ce Genre (Theikria> 
star dll). [On the Genera Tlreileria and on a New Species of 
this Genera {TheUerla sford/i).] — CtmhralM. f. Baht., 1. A lit., 
Orig., 1912. Dec. 4. Vol. 67. No. 3, pp. 171-174. 

Trypanosomiasis. 

(352) Bai'taglia (Mario). Einige anatomo-pathologisclie Lasioiien l»el 

der Nagaaia {Trypanosoma, Imicm). [Some Aiiatoino-patlio- 
logical Lesions in Nagana.]— OcnfralhL /. Bald,, 1. Abt., 
Orig., 1912. Dec. 4. Vol. 67. No, 3, pp. 168-170. 

(353) Bevan (LL E. W.). Notes on a Strain of Human Trypanoso- 

miasis and a Review of the Present Knowledge of tlie Human 

Tiypanosoiniasis of Northern Rhodesia and Nyasaland 

Jld Oom/p. Bath, <£• Tlisrapeiit.^ 1912. Dee. Vol. *25. No. 4, 
pp. 298-312. With 6 text-figures and 1 cliart. 

,,(354) Beetzer :(A. ’W.), Kohl-Yakimoff (N.) S Yaki'mo’ff (W, L,). 
Trppaiummia, equiperdum, en Russia .dllllurope,— 
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fliegen. [Sleeping Sickness .and, ■ Tsetse flies. f. 
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4357) LioHTBNFEnn „ (G.). , Beitrag znr. Xlebertragung 'der Magana' 
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'No. ;:5/pp., 416-422. . 



'No. 3 .] 


Recent Idteraturc, 


195 


^Ediilant Fever* 
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Oestrides, 
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rotiindata^ li. sp. — present in the Mid-Gut of Bird-Fleas of the 
Genus CeratophyUu.s. — Froc. Itoy. Sue., 1912. Dec. 17. Vol. 
B 86. No. B 584, pp. 31-38. With 1 plate. 

(376) FantHx\m (H, B.) & Poutee (Annie). Some Effects of the Occur- 

rence of Myxosporidia in the Gall-Bladder of ilffshes. — A/c?/. 
Tro'p. Jiedf <h Farat^lt,, 1912. Dec. 30. Vol, 6. No. 4, 
pp. 467-481. 

(377) Maruelaz (M.). vSiir line Hemogregariue de l)ryinublus bifos- 

m,tm (Raddi). — Coiupt. Bend. Hoc. Biol., 1912. Nov. 29. 
Vol. 73. No. 33, pp. 518-520. With 6 text-figures. 

(378) M-AimiTius. Blood Ptirasites of Birds — Notes of Various 

Haematozoa of Birds observed in Mauritius. : 
Annual Beport (ni the Bacf e viol og leal Labomtory for the. Year 
1911. 1912. Port Louis: Printed at the Government Print- 

ing Office, pp. 16-18. With 2 plates. 

(379) Rodhain (J.), Pons (C.), Vandenbranden (J.) & Beqitaert (J.). 

Leptomonas pa/ngonia<u Parasite de Fatufonm infumi. — Bull. 
Hoc. Fath. Exotl, 1912. Oct. Vol. 5. No. 8, pp, 604-608, 

Unclassed. 

(380) Betegh (L.). Zur IJItraliltration der liltrierbaren Virusartoii. 
[The Ultrafiltration of the Filterable Viruses,] — Berlm. 
Tierarzt Woehen:<chr., 1912. Vol. 28. No. 52, pp. 9694)73. 
With 3 text-figures. 

(381) JoYEux (G.). Note sur le Bacillus duhosegi, nov. sp. de F 

Intestin dhiii Rat Africaiu, Gohuida. cn/upG'/uio Huet, 1888, 
[Bacillns duho.scqi n. sp, in tlie Intestine of an African Rat.] — ■ 
Bull. Noc. Fath: Exof., 1912. Nov. Vol. 5. No. 8, pi). 703- 
705, With text-figures. 

(382) Montgoaiery (R. E.). East Africa Protectorate. Annual Report 

of the Veterinary Patliologist for tlie Year 1909-10. Witli 
Appendices. 34 pp. 1912. Nairolii: Printed by the Govern- 
ment Printer. 

(3S3) . East Africa Protectorate. Annual Rei)ort of the 

Veterinary Pathologist for tlie Year 1910-11. With Appen- 
dices. 55 pp. 1912. Nairobi: Printed by the Government 
Printer. ■ 

(334) Nicolas (C.). An Sujet d’une Osteopathie des Chevaiix en 
Nouvelle-Caledonie. [A Disease of the Bones in the Horse in 
New Caledonia.] Bull, Hoc. Fath. Exot., 1912. Oct. Vol. 5. 
,No.'8,,pp. 643-647. 
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BABESIASIS. 

(385) Ybijbueg (A,). Einige Ilntersiiclningeii iiber Babesia 
higemma. [Some Experiments witli Babesia bigemma .] — 
Zeitschr. f. InfektionskramJch. parasit. Kfankheit. u. 
Hygiene d. Haust. 1913. Mar. Vol. 13. I?’o. 3-4. 

pp. 180-186, 

Attem/pts to cultivate Babesia bigemina in vitro . — 

Blood was w.itlidrawn from the jxigailar vein of a calf wliich 
vras suffering from a relapse of the disease without haemoglobin- 
iiria. The blood was carefully defibrinated without frothing 
and 50 per cent, sterile solution of dextrose added in the pro- 
portion of 1 per cent. This mixture wnis then centrifuged. 

After complete centrifugalisation the layer of serum was care- 
fully pipetted off and distributed into tubes, the red corpuscles 
being* then withdrawn by j)assing the pipette right to the bottom 
of the tube. The red corpuscles were ejected into the bottoms 
of the tubes in which the serum had been previously placed. 
According to Bass and Johns, who devised the method for the 
cultivation of the malaria parasite, red blood corpuscles alone 
can be obtained by this method, but the present author was un- 
able to get red corpuscles quite free from leucocytes. 

Tubes so prepared were incubated at 37^ C. and ,3(3*^ G' . x*0spec- 
tively.'' 

Sxil)cultiu*es were made on the third day, the blood mixture 
being prepared in the same way as before save that blood from 
a healthy animal was used. Blood corpuscles were withdrawn 
from the primary tubes and added to the fresh tubes, the quan- 
tity added being about a fifth of the volume. These wuue also 
incubated at' 37^' C. and 23^ XL' ■ 

After a further three; days a. third .series of tubes was inocu- 
lated from the second. • 'Smear preparations were examined, from 
the different tubes' at intervals.. , 

In each smear made from the primary cultures incubated at 
both temperatures two parasites were found on an average, while 
none were found in control tubes containing simple defibrinated 
blood. On the sixth and ninth days no parasites were dis- 
coverable;' in '.the .prima,ry'C.ultures'. ^ 

010529--1) , ;WL T B&B../ 
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iSTo parasites could l:)e found in tlie cultures of the second 
generation incubated at 87^ C. In a. preparation made on the 
third daj^ from a tube incubated at 22*^ (b six parasites Avere 
foiiiid, but none Avere found on. the sixth and ninth days. 

parasites u'ere found in preparations from tlie third g'eiie- 
ra.tion of cultures. 

Ill a secmnd series of experiments the dextrose Avas reiKbuaMi 
by glucose, the preparation of the tubes and ihe incnljatioii iieing 
the same as before. 

In control tubes of defibrinated blood incubated at *>7^ and 
2.2° C. no parasites were discoverable on the sixth day. 

In the tubes of the first generation incubated at 87° (J. para- 
sites AA’ere just as numerous as in the I>lood, but there Avas no 
miiltiplieatioii. A feAA’ days later all the parasites liad dis- 
appeared. 

Smear preparations from the tubes incubated a.t 22° C. sliowed 
that niultix^lication had occniTed. Parasites, most of Avliicli 
AAmre of the amoeboid type, AA^ere found botli iiitra- iiiid extra- 
corinisciilar in position, and a very small number of doiilde 
forms Acas encountered. A few days later some coccus-like 
bodies AA’-ere found both within and external to the lilood (‘or- 
puscles. After tweh^e days no parasites could be found. 

Tlie tubes of tlie second generation shoAved about six parasiies 
per smear on tlie third day, and after about the iliirteenili lay 
none could be found. 

There was no .multiplication in tlie tubes of tlie ilvird gi^nera- 
tion. incubated at 87° G. 

In a preparation made from a iube incubated at 22° G. ti 
ininiber of rounded bodies measuring 1 to 2 .microns in (tiiiTiuder 
Avere found, some Avithin and some external to tlie lilood cor- 
jiiiscles. These could not be found ten days later. 

A further series of tubes inculiated at 22° C. failed to sIioav 
any mnltiplication of tlie parasites. 

Atteinjits to cultivate the parasite in the (‘ondensation water 
of blood agar and of dextrose blood ag*ar failed. 

The small variety of Babesia big^eniina. — 

After giving a brief abstract of McFabyiian and Stockman's 
description of Bebesia divergent the author states that during 
very frequent examinations of the blood of cattle suiering from 
haemoglobiniiria ill Holland he has only enimiiiitered small 
, parasites. ■ The 'majority ■■ of. ./the nrganisinsTiiTve/itber.irregiilurly 
rounded " or slender. Pear-shaped parasites are' not found. 'The 
slender forms have a bluntly rounded end and a pointed emb and 
they' vary .in length from . 1'5 to 2, and exceptionally 2*5 microns 
in length. The rounded forms haA’e a maximum diameter of 
1*5 microns. , 

Single' parasites are, more frequently observed 'in' the blood 
corpuscles, than double ones. ■■ - 

In the elongated forms there , is a soxneAvhat^^l^ mass of 
chromatin generally disposed at the blunt end, and in the 
rounded forms the amount of cytoplasm is usually very small. 
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Details are given of the microscopic ezaminatioii of the blood 
of three infected animals and from these the follovnng facts 
luav be gathered : — 

Tlie percentage of infected corpuscles may be as Iiigh as 41). 
The rounded forms outnumber the slender forms. Verj' few 
I)aTasites are to be found free in the plasma. A greater propor- 
tion of the parasites occur singly in the corpuscles, and of these 
about 50 per cent, are centrally and 50 per cent, periplierally 
placed. The percentage of single parasites lying at the rim 
of the corpuscles was T in one c^ase' and 51 in auotlier. The 
percentage of double parasites varied from 16 to 40, and these 
in the great majority of cases did not lie towards the periphery 
of the eorpuscles. In one instance 50 per cent, of these showed 
niarked divergence, l)ut in another it was observed in 4 per cent, 
only. 

In a small proportion of cases three or even four p)ar!i sites 
were encountered in a single corpuscle. 

Animals infected experimentally with this parasite sliowed 
very slight reactions, in some instances there was only slight 
fever •witliout parasites being discoverable in the blood. 

Tile autlior concludes that tlie parasite which oeeurs in 
Holland resembles B. divergent save that the divergence of the 
double parasites is not usually observed and that the parasitc^s 
do not sliow a siiecial tendency to take up a position at tlve rim 
of tlie corpuscles. He tliinks that the name B, diver gens is not 
aip|:)lieal)le to tlie parasite and that tlie organism is a small form 
hlgeniina siicli as has lieen described as oc'cnrriiig in 
Germany and Nortli Africa. 

No erosvS-iinnuinity experiments liave been done, but tlie auihor 
suggests tliai: should these indicate non-identity i;iie name 

Baheski hovis should be given to the small parasite. 

{386) Dsciiunkowskt (E.) ^ Luiisn’T.). yuttidlia uni Piro~ 
plasma bei der Piroplasmose der Einhufer in Transkankasien. 

and IPmplasina in Piroplasmosis of solipecls in 
Tvaiisenmmmn.] — Parasitologg. 1913. Jan. Nol. 5. 
No. 4. pp. 289-302. With 2 plates. 

In tills paper all the cases of piroplasmosis tliat have been 
observed by the authors in solipeds are summarised, and the 
(aiiiclusion arrived at siipxiorts the view that two species of para- 
site aire (niniierned— Aw ti^aZZh/ond, a, 

'.The first 'case,' o'b'servedn)ceurred;'in'-'. an iniiiorted horse 'Which 
died as a result of the infection. Examination of the blood in 
ill is (‘Use slowed that about'' 1 'X)er cent, of the red cells, contained 
■parasites. ■■ ,Tlie great majority' of these- were rounded 'in shaiie, 
but oval, pear-shaped, and amoeboid forins were seen. The 
(Uithors think that the Afiucan |jarasite, eqai^ is 

difieren tiated from that observed in the first case in Transcau- 
casia by the fact that in the former amoeboid forins are the most 
iunninoiily observed type of parasite, while the roiinded p)arasites 
are far fewer in number. A fui'ther point of difference is the 
frequent occurrence of cross-forins in Nuto^ this being the 
manner in. which multiplication occtirs in this species. 

A 2 


an ’>20 
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In mature parasites tlie chromatin mass is generally single and 
rounded in shape. It is practically impossible to make out a 
biepliaroplast, but in some parasites the chromatin is present in tlie 
form of a longer or shorter curved rod in which darkly stained 
granules can be observed. 

The cytoplasm stains blue, and has a reticulate structure. It 
appears to be more condensed towards the periphery of the 
parasite. 

The ch()niatiii is nearly always surrounded by a clear ^lone. 

Tlie authors mention, a striking cliaracter possessed by tlie para- 
sites studied by them, namely, a marked variation in size. The 
rounded forms varied from 1V8 to 2’8 microns in diameter, and the 
pear-shaped forms from 1*5 to 4 microns in length, by 1*0 to 1*5 
microns in width . 

They are of the ojiinion that tlie smallest parasites do not repre- 
sent young forms but mature organisms, and, consequently, they 
think that they are not dealing with a single organism, but with 
two separate varieties— a large and a small. They are not at pre- 
sent in a position to say which parasites these represent. 

The possibility is suggested that in Transcaucasia there are 
three distinct types of parasite — -a large and a small Nnttallia, 
and 

Tlie <*a.ses of the disease observed in 190() and 1907 were all due 
to parasites of tlie genus Nuttallia save one which was caused by 
Piroplasma. 

In some cases of Huttaliia infection, the percentage of infected 
corpuscles rose as high as 30 to 40. 

At the post-iuortem of the horse in which tliere was a mixed 
infec'tion tlie only lesions found were great enlargeinent of the 
spleen (u|) to 5 or 6 times) and yellow^ discoloration of the iirucous 
and seianis ineinbranes. There were no abnormalities obse;i‘val)le 
in the blood save the preseiH*e of parasites. Tlie disease ran an 
acute course. 

The piroplasms presented a typical pear-shaped form resembling 
the large parasites seen in bovine piroplasmosis. In a minority 
of cases two parasites were present in the same corpuscle, but more 
than two were not observed. The parasites were joined together 
by their thin ends, and in many cases there was a small round 
granule of chromatin at the point of junction. 

The large parasites varied from 2*4 to 3*7 microns in length 
and from 1*0 to 1*5 in width. In practically all the pear forms 
a nucleus and blepharoplast could be made out. 

'■y'' Some; of' the pear-shaped or oval parasite's' showed bud-like' p'ro-' 
cesses wliicli a'ppeared to .suggest. that the parasites were dividing. 
There were "two, bud-like processes in 'every instance .and in .the 
■great niajor'ity ,of,„cases they were placed on o.ne side: of 'the para- 
.site., ■'■: After their liberation from the.par'ent cell' the,se 'processes 
..appeared'vto form/ twin, pear-shaped 'parasites' which afterwards 
'separate'd i'ro.m' each other.' 

111 some of the pear-shaped organisms the chixiinatin breaks up 
into a nninber of fragments which pass either to the periphery 
of the parasite or remain scattered thimugh the cytoplasm. 

The amoeboid forms which are always observed are distn^ 
„'guisha:ble,': f'r om the budding forms already , descrilied . ■ They, ha ve 
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a very irregailar outline and possess pseudopodia wliicli are either 
pointed or thickened at the ends. 

The forms already described have been observed in blood taken 
during life. 

In the blood of an animal which had been dead five liours only 
round parasites were seen which had a shrunken appearance. 

With regard to the pear-shaped parasites of the two genera, 
the authors make the following statements : — 

In Nuttallia pear forms are far more scanty than round forms. 
In Piroplasma the pear form is by far the most connnou and 
characteristic. In Nuttallia pear forms in most cases occur singly 
in the corpuscles, and when two are present in a single cell they 
are not united by their thin ends. In Piroplasma double pear 
forms commonly occur and these are generally joined together . 
In Nuttallia the nucleus and the blepharoplast are practically 
always together, while in Piroplasma they are quite easily dis- 
tinguishable from each other. Further, in the former the 
nucleus is practically always round while in the latter it is often 
elongated or fragmented. The structure of Piroplasnia appears 
to be more complicated than that of Nuttallia owing to the pre- 
seiuie of vo,<:uioles in the cytoplasm and to the fragmentation of 
the chromatin. 

In all, twelve cases of the disease have been observed, and in 
only one of these was Piroplasma found and then in conjunctioB 
with Nuttallia. 

In one instance infection with Nuttallm was observed in a. 
mule. Two donkeys and one horse were inoculated witli large 
doses (500, 100, and 800 c.c.) of defibrinated l)lood. In one 
animal only, the donkey wdiich received 100 c.c., was there any 
reaction, and parasites were fotmd in the blood on the tbirteentli 
day. 

In order to gain some idea as to the prevalence of the disease 
among donkeys, 18 animals which were unfit for work were 
es:amined, and eight were found to be infected. Eleven of the 
donkeys died in the course of two months, and four "were found 
to have parasites in their blood. At the post-mortem examina- 
tion no abnoiunalities save the lesions of anaemia were discovered. 
There was no swelling of the spleen. 

Four of the infected donkeys survived. 

The authors think that the parasite found in the donkeys is 
possibly a definite species of Nuttallia^ they do Hot make 
a definite pronouncement on the point. 

(387) vox Ratz (S.). IJeber die Piroplasmose der Schafe. [Piro- 
plasmosis in the Sheep.] — Ceutralbl. f. Bakt. 1 Abt., Grig. 

: , 1913. .Mar. 1. Vol.'.fiS, ■ No.,'. 2. -pp. 194-2()0. With, 2' 
. text-figures. ' , 

After reviewing the literature regarding the occurrence of 
piroplasmosis in the sheep, the author refers to an outbreak of 
disease in sheep in Hungary , in 1909, in which piroplasms were 
.,H,iB'co verable ■ in the blood. "In 'view, of 'the , facts' tlmt': tlmtles'm^^ 
fouiul were- not ''indicative 'of ; piroplasmosis, and 
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that inociilatioB experiments tailed no great iiiiportaiiee was 
attai'lied to the discovery. 

In the aiitiinin of 1911 Balas touiid the i'ollowing lesions in 
a slieep wliich had been slaughtered: — 

Ninneroiis puiudiform haemorrhages in the subcutaneons con™ 
neetive tissue. Anaemia of all the organs and a hiked condition 
o£ the blood. A small number of haemorrJiages hi tln‘ serous 
membra lies, and slight swelling of the spleen. Catarrh of the 
mucous membrane of the large and small intestines assoca'ated 
with pTinctiform haemorrliages, particularly in tlie region of 
the pylorus, iSriiinerous haemorrhagic infarcts of various sizes 
in the lungs. Acute swelling of the lyniphatic glands, 

Tlie spleen was forwarded for examination, and in smears 
stained by tlie May-Grunwald metliod piroplasms were discovered 
in considerable iiiimbers. 

There were practically no abnormalities to be observed in 
the red corpuscles., and they took the stain fairly well. Ciily 
those cells wdiicli contained from 1 to 3 large parasites showed 
any enlargenieiit. 

The parasites were very variable in size and shape. Tliey 
measured from 9*8 to 2’0 microns in diameter, and rounded., oval, 
rod-shaped, and ring-forms were seen. In the majority of cases 
tlie parasites were surrounded by a. lighter zone. Save in a. 
few instances they were placed peripherally i,n the infected 
corpuscles. Tlie smallest of the parasites resembled cocci, liut 
tliey sliowed in tlieir centre a minute nucleus wliii'li stained of a, 
bluisli red tint. Tlie larger round, parasites presented a similar 
appearance, lint their nnclei were pi'oportionately larger. In 
some cases tliey ajiiieared to be dividing loDgitiulirnilJy, and in 
each portion there was a piec^e of chromatin. Wlien pairs of 
small parasites occurred they presented an appearance suggestive 
of diplo(*occi. 

Oval forms were not umnmmon, and in these tlie imcleiis was 
situated at or near o.ue of the poles. In the majority of cases 
these parasites oceured singly in corpuscles, but in some cases the 
same cell contained either mono- o:i* cliplococnais forms in addition. 
Some of the round or oval forms jxissessed irregular pseiKlojiodia. 
Short thick rod-like forms occurred in small numbers and in tliese 
there was a piece of chromatin at each, end. Curved rod fornis 
were observed applied to the outer surface of red corpuscles, 

■ The most, characteristic ■ forms ■ were' the ,,pear-sl:u'iped organisms, 
', which ' occurred, singly ,or in pairs. In -the centre of tliese larger' 
para.sites' , there, was a distinct' nucleus., 'and' in many of them a 
small fragment", of' chromatin, possibly representing a, ' blepliaro-: 
plast, could be made, out, 'at one end. ‘When two pcnir-sliaped 
p,ara,sites occurred in, a 'Single corpuscle they, were a,s a rule, 
smaller tliaii', the' single ones.'- The relative povsitions ocBuipied'" by 
' the' tw.o ' parasites: 'varied' greatly. In some cases ,'tliey were 
■nearly 'parallel to.eacjb.' other' -and 'in o.thers , they , formed,' a, wide 
,aiigle, or even 'a'S'ti’aight line. 

, ' A few'' ring, forms were, observed. : Mn these the, " central part 
' appeared^" v'acuolar,,; and a ''.rounded; or ''elongated nucleus" could be 
^ seen ''in', tliO' cyt'O'pla's'mic rim. A:-,' 
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111 a few large corpuscles, wliicli did not stain intensely, rosette 
forms of reddish granules could be seen. In many of these no 
cytoplasm could he distinguished. 

Parasites at different stages of deYelopment could be found in 
a. sing-le corpuscle, and very few parasites were seen free in the 
plasma . 

In tlie second outbreak of the disease a number of lambs were 
attacked, tiie ewes and the very young lambs escaping infection. 

The lesions found at tiie j)c^^t"mortem of one of these animals 
did not suggest iiiroplasmosisp hut the parasite was discovered 
in tlie blood. The principal lesions were: Enlargement of the 
lymphatic glands, parenchymatous degeneration of the kidneys, 
liver, and cardiac muscle, sero-fibrinous pericarditis and liaemor- 
rliages under tlie epicardiiim. 

Tlie parasites present in the blood exactly resembled those 
seen in the previous case, save that tlie rounded and anioelioid 
forms wei‘e tiie most numerous. 

In some of tlie pear-shaped parasites indicmtioiis of division 
could he observed. 

Subsequently tlie author found piroplasins in smears from three 
spleens wliicli were forwarded for examination. 

It would a]>pear that two forms of the disease occur, an acute 
and fatal form, and a mild and clironic or latent form. In 
many (uises the lesions are so little characteristic* that only 
exaiui nation of tlie blood allows a diagnosis to be made. 


(d88) IvxuTii & linjji/rniis. Uber die Verniehrung' von Pirtyplasaia 
cnnis in vitro. [TTie Multiplication of /h canls in vitro.]- — 
BerL riera^ Wochenschr. 1918. Mar. 20. VoL 29. 
No. 12. pp. 211-212. 

The authors have not strictly followed tlie technique of Bass 
as did ZiEMANX in his successful cultivation of 1\ can is. 

In the original tube blood containing a few parasites was mixed 
with one per cent, dextrose solution in the proportion of twai to 
one. The mixture wvas defihrinated and freed froin leucocytes by 
centrifugalisation. The tube wars theu incubated at 40^ C. 
About cc. of this mixture wms then added to a tube containing 
8 ec. of norinal dog blood to which 4 ce. of one iier cent, dextrose- 
solutioii had been added. This mixture was also defibrinated, 
and centrifuged for the removal of the leucoeytes. In, both, of 
these, tubes tiler e,wvas a,’ multiplication' of tlie paiusites in 18' to- 
'20 hours. ■■ 

In subsequemt experiments the serum wuis not removed and a 
two or even three per cent., Solution of dextrose was substituted, 
for the one per cent, solution originally used. vSoine of the tubes 
w’^ere incubated at 40-41^ 0.,' some' at '37*5*^ C., and' scuiie. we'.re', 
left at' inoni temperature.; ■ 

The best results wvere obtained in those tubes wdiich contained 
a mixiure of defibrinated blood and a two per cent, solution of 
dextrose and wdiicli w^ere left at, room temperature. In these 
tubes there wns a distinct multiplication of the parasites in 
oiglit days. ' 
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THEILERIASIS. 

(389) Gakpano (M.). Su di un Piroplasma del tipo Parvum (geaus 
T heller la) riscoiitrato nella Gazzella in Eritrea. Hota di priorita. 
[A PiropluAiix of the Parviim type (g'eTuis Thellerui) in a 
(xa/.elle in Eritrea.] — .La Cllnica V eterinAirla . 1913. 

Mar. 30. Yol. 36. ISTo. 6. pp. 254-256. 

In .1909 nl)ile travelling in Eritrea, tlie antlior saw a gazelle 
infec'ted w'itli a pirox)lasin of tlie animal wa,s 

in good eoiiditiou, and all its organs including the spleen were 
nornial in appearaiu.'e. The pnrasite was not very uumeronsly 
present in the blood, about twO' infeeted (mrx^nscles being toiiiid in 
each Held of the nii(a‘os(.'ope (1/15 ineli objective and oenlar 6). 

In. the great majority of cases eaxdi infeeted corpuscle contained 
a single x^ai-asite only, and corpuscles containing more tliaii two 
were exceedingly rare. 

The following forms were observed : ■ — 

Small roiiiided forms whicdi ax)i)eared to be ('oinposed almost 
entirely of chromatin. 

Round or oval ring forms. These stained bine, and sliowed at 
one side two masses of (diromatin, wliieli were either rounded, 
curved, or ring-shaped. 

Pear or clnb-shax)ed forms. Tliese, like the X)i‘eceding, measured 
from one to one and a, half microns in diameter. Tlie masses of 
chromatin in the majority of instances were placed at the tlrinnc'r 
end of the parasite. 

(.■omnia foi’ins. In these tlie x>rotoplasni was (‘ciloured throngli- 
oiit and tlie mass of tdiromatin wans either roand or elongatcMl. 

Bacillary forms. These measured from 2 to 3 microns in lengf h. 
In these also the clironiatin wms either rounded or elongated in 
shaxxe. 

Tlie eoinnm forms and tlie baeillary forms w'ere tlic' most 
numerons, then the oval and round forms" In eases in w’liicli foiir 
parasites were present in a single corpuscle tliey w*ere arranged 
in the foi'in of a cross. 


TRYPAIfOSOMIASIS. 

■{390) ' B.RtTCE' (D.), Hara^e'y ■ -(D.), Ha,mertox (A. E.), Davey 
(J. B.), & Lady Betjce. The Trypanosomes found in the Blood 
of Wild Animals Living in the Sleeping-Sickness Area, Nyasaland* 
:~Ptdo, :R(>y, So.€... 1913. Apr. T. Series,!, , YoL 86. 
,No. B 58T. x^P* 269-277: 


' In.; this paper the greater 'pa.rt of the infommtioii given iS' ex,- 
, pressed in tabular form: ; The first table gives a; list/of 180.anim,als 
shot ,in, the, fly area on the shores, of ,La,ke ,I7yasa whose'' blood' 
was examined foiy trypanosomes,' In the great' majority of cases 
the examination included the preparation of thick and thin 
smears, , and 'the inoculation of' -goa.ts, ,monkeys," and' dogs. ' ,Of 
,tliese;:i80, animals,, 5T ,'Or','31-7' x>er 'oent. , were,, found 'to, harbour, 
pathogenic ;',trypanosomes . 
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The second table gives the spe{i,es of trypaiiosonies found in the 
various infected animals. With regard to T. rh ode dense the fol- 
lowing paragraphs may be quoted verbatim, 

^ ^ In a, previous paper th e trypanosome cansing human trypano- 
some disease in I^yasaland was called Tiajpaiwsoma rhodesiense, 
on account of the presence of posterior-nuclear forms. This try- 
panosome agreed in all other respects with Trypanosonui hrucei, 
the common trypanosome of wild animals in South Afritm, and 
the cause of tsetse-fly disease, or Nagana. In order to compare 
the two species of trypanosomes more closely, the (Joininission pro- 
cured, by the kindness of T)r. A. Theiler, C.M.Ct., Pretoria, a 
strain of nagana from the same spot in Zululand wliere it was 
first discovered in 1894. Much to the suri:)rise of the ( 'ommission 
it was found that 72 hriicei has quite as large a proportion, of 
posterior-nuclear forms as 72 rhodesiense, and tbat tlie l)luiit- 
enclecl character is common to both species. The (imimission is 
therefore driven to xlie conclusion that 72 rhodesiense is neither 
more nor less than 72 hriicei, and that the humai,i. try|)anosome 
disease of Nyasal.and is Hagaiia. To this it may he objected tliat 
hlagana has never been known to attacJc bunian beings. This has 
probably been due to faulty diagnosis, cases in man being returned 
as malaria.’' 

It would ap]:)ear from the tables given tlnit ainoug tlie 180 
animals examined 72 rhodesiense (vel brucei) was entajiintered 14 
times, 7'. peeorimi 26 times, 72 siwiae 3 times, 72 vaprae 20 times, 
and 72 inyens, which is not considered to be pathogenic, 3 times. 
Althougli tlie numbers are too small to be taken literally it is 
sliown tliat waf erbuck, liartebeeste, reedbuck, and duiker are most; 
daugerous as far as man is concerned; eland, koodoo, l)ush1)U(*lv, 
and buffalo to cattle, goats, and slieej) ; and that tlie uairtliog is the 
only anima] tliat harbours T, simiae, lightning destroyer of 

the domestic pig." 

No pathogenic trypanosome has as yet been disinvered in tlie 
blood of an inxals living m 

(391) Bruce (D.),':HAEVEy (D.), Hamerton (A. E.), & Lady 
Bruce. Morphology of Various Strains of the Trypanosome 
causing Disease in Man in Nyasaland. I. — The Human Strain. 
—Proc.Eoy^Soc, 1913. Apr. T. Series B. Yol. 86. No. 
.B58T. pp. 285-302. ■■ 

In this paper tlie morphology of four strains of the hiiman try- 
panosome ivS described in greah 'detail, ■■the "results of the ineasirre-^ 
nients made being expressed in a number of tables and, curves. In 
the tables are incorporated the measurements made of a, fifth strain 
of tlie trypanosome (Strain I, Mkanyanga) whic-lr liave already 
been published. (See, this Yol. 1, No. 2, lief. No. 204, 
p. 134.) 

Comparison is instituted between the measurements and the 
curves obtained when the trypanosomes nieasnrecl nvere in the 
blood of various animals (goat, monkey, dog, rat and sheep) and 
when .■■the^ measurements were made in 'a- systematic manner, on con- 
secutive days of the trypanosomes present in the blood of a single 
,iat. ;■ ,', 
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III the blood of various animals tlie aTerage leiigtli of the five 
different strains varied from 22‘2 to 26-1 inieroiis with an average 
of 23*5, and in tlie blood of rats the lengths varied from 22*5 to 
2()‘4, the strains fallings nearly, but not quite, in the same order. 

In dealing with one of the strains four curves are given. These 
curves Avej’e ('(nistrueted as follows : — (1) upon 1,500 ti'ypanosoiiies 
from various animals, (2) uxion 1,000 parasites taken at raiidoiii, 
(->) u]»oii 500 trypanosomes taken fi‘om a rat on nine consecutive 
days, (4) as (3), hut from a diiferent rat. When these curves are 
compared it is seen that curves (1) and (2) difihr considerably 
from each otlier and from (3) and (4) which are very much alike. 

To quote the paper, If curves made in this way from different 
strains of one species of trypanosome vshowed the same degree 
of similarity, tliis method would certainly be useful for purposes 
of classifivatioii. But, as we liave seen, the curve of vStrain II lias 
no resein] dance to that of Strain I (previous pulilication), and 
it will be found tliat each human strain of this species of trypano- 
some differs, more or less, Avhen subjected to this metliod of 
nieasureiueiit,’''’ 

In coinparing the curves constructed upon the Avliole of the five 
strains the aiitliors express themselves as follows: — 

" It must be confessed that, on comparing the five curves one 
vi'th iriiotlier, they do not give as mmli assistance in classifying 
this species of trypanosome as was hoped. Curves I and III are 
alike, and coincide witlt tliat prepared by Dr. Stephens from the 
case of Armstrong in Liverpool, whereas Curves II, IV, and V. 
ap])roacli inoi'e to tlie type described by Ivinghorn and Yorke frcmi 
ilie Luangwa Valley.” 

In a tidde shou'ing the percentage of posterioi'-nuclear forms in 
tlie blood of rats inoculated with all the five strains it is seen 
that it varies from 3*3 to 34*1, with an average of 17‘8. 

“ It is to be noted that in the human strain, the percentage of 
])osterioi'-nuclear forms vai'ies greatlyj althougli the metliod of 
enumeration is the same in each case. This presence of posterior- 
nuclear forms would have been accepted a few months ago as 
sufEeient proof that the species dealt Avitli was T. rhodesiense. 
Since tlien the posterior nuclear forms have been reported as 
occurring in tZh hriicei from Egypt, Uganda and Zululand. In a 
strain lately obtained by Theiler from the same spot in Zulu- 
land wdiere this species was originally discovered in 1894, this 
percentage rose to the higliest yet recorded.” 

AmongAhe concdusions drawn is the foIloAving:-- 

Evidence is accumulating that 2\ rhoderieni<e and hnicei 
(Plimmer and Bradford) are identical. 

(392) "Beucb "(D.),. HaeveT' (D.), -Hamebtox (A.' E.), Davet 
, : .(J.: B.), '■ Lady Bbuce. . ■ Trypanosome' Biseases of 'Bomestie 
Animals in lyasaland. II (Kleine),— 
."'Pfoc, Eoy. Soa, 1913. 'Apr. 7.' ' Series B.' ' Vol. 86. ,No: 
B 58T. pp. 278-284. With 

vv''^.A:Tns:: 'tryp^^ to ,a group: ,wLich, comprises" T. 

uni for me, T.., .vivas/, ani T, capme. They 'are all .characterised 
by tlicir extreme ) motility, ^ m cell Contents,' Targe ' round 
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teriiiiiui! ioicr()iiiicleiis, and by tlie fact that they are not patho- 
genic' for tbe siuall laboratory animals. They all deyelop in 
the proboscis of flies and not in the alimentary canal. 1\ arpTae 
is transmitted by ( j . rnordtanis^ and the others by G. palpaUs, 
'file desc'riptiou of T, vivad^ in the unstained state can, it is vsaid, 
be equally applied to T. caprae. 

Ill the preparation of stained smears the procedure adopted 
was fixation witli osinic acid and staining witli Gieinsa. 

Ih'om nieasurenieuts of the trypanosome in tlie ox, sheep, goat, 
and waterbiiek tlie following figures were arrived at: — 


Species of Animals. 

Number of 
Trypaxiosomes 
measured, 

Averajje | 
Length. | 

Maximum | 
Length. 1 

Mininiurn 

Length. 

Or 

1 40 

! 25*7 

32*0 

18‘0 

Croat 1 

' 260 

25'3 

31-0 1 

20-0 

Sheep 

IBO 

25'6 

32-0 1 

2P0 

Waterbuck 

20 

2G-8 

29*0 ! 

j 

25’0 


Total number of trypanosomes measirred bOO. 


A curve (‘onstriicted upon the nieasiiremeuts of these 500 
individuals sliows that the organism is mononiorphic, tlie greatest 
niiniber of trypanosomes (19 pier c-ent.) mea,suring 25 microns in 
lengtli. 

Measured across its broadest part T. caprae measures on an 
averag'e 3 microns (maximum 4*25, minimum T75). 

T, caprae diftims from T. in tluit it is heavier built and of 

a more (dninsy apipea ranee. The piosterior iialf is swollen, and 
its end, bluntly angular or rounded. 

The ceir cain tents have a delicate alveolar structure and are 
free froin granules or vacuoles. 

The nucleus is oval and compact and lies about tlie middle of 
tlie body. 

The niic-roniicleus is large and rounded and as a, rule lies close 
to the posterior extremity. 

The undulating membrane is more developed and is thrown into 
bolder fohls than in 7’. 

There is a well-marked free flagellum which averages 6’5 
microns in length. 

It would appear from the dnocailatioxi ()f twq oxen that the 
trypanosome is not responsible for serious disease in that animal, 
as trypanosomes appeared in the blood, in small numbers and for 
a short time, tW'O months after inoculatipn., and then disappeared. 

" In tlie sheep and the goatr’ the' disease set 'up) by this parasite 
runs a fairly fatal: course. Of ’Sb' goats 15 were infected by wild' 
6r. 'niorsitans and died, the period of infection being from 53-59 
daj^s. Toxir inoculated with infective blood died, on 

an average, in 57 days. The remaining 17 w’^ere alive at the tini© 
'of writing, after, intervals of -from' : 61 ■to.'262 days. ; ■ ■ 

; ' " , ' Of ' form '.sheep ;inoGiilated:, three, died 'in. from. 36' ■ to": 221 „ ' days 
'.the, fourth sxiiwiving days). „ 
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Monkeys, dog-s, rats, and o‘uinea-pig‘s failed to l)ec(:)nie infected. 

Tlie carrrier of the trypanosome is G. morsitans, aiid in experi- 
ments iiiade to ascertain rvitli wliat trypanosomes tlie wild flies are 
iiaturally infected 2\ caprae was found in 61 per cent. 

Tlie deyelopinent of tlie trypanosome in tlie fly is left for a 
furtlier coinniiinication, but it is stated that it is restricted to 
tlie proboscis and riiiis a course of from 16 to 20 days. 

With regard to tlie reservoir of tlie trypanosoiue, it lias been 
found ill 10*5 per cent, of ISO specimens of wild game. 

(396) Macfie (J. Scott). Trypanosomiasis of Bomestic Animals 
in Morthern Mgeria. — Atm. Trop. Med. Famsit. 1913. 
Mar, 31. Yol. 7. No. 1. pp. 1-26. With 3 plates. 

During the greater part of 1912 the author was stationed in 
Ilorin, a iirovince wliicb is not considered nnsnitable for horses 
save in one division, but witliin a period of eight moiitlis ten 
out of 15 horses in the possession of Europeans contracted trypano- 
somiasis and six. died. In an attempt to introduce animal trans- 
port into the province ten donkeys were emplo^red for the purpose 
between Ilorin town and Agaigi, about 30 miles to the east. All 
were dead of trypanosomiasis witliin three months. At Zimgeni 
in 1911 25 horses were under treatment, and of these 4.0 per cent, 
died or Avere destroyed. At Lokoja the disease is even more 
serious and the ])ereentage of dead or incapacitated horses is placed 
at 73. It is a matter of impossibility to estimate the losses 
.sustained by the iiatiA-es. 

(kittle, sheep), goats, and d(.)gs contract tryp)anosoin;iasis, and 
diseased cattle are Icilled and sold for food. Ilorin is situated 
at the p)oint AAdiere the main I’outes from Kano arid Soln)to con- 
verge and the majority of the aninnils slaughtered for tlie market 
ai*e atfected Avitli trypianosomiasis. Examination of 35 animals 
killed for tlie market sliOAved that two AA^ere infected Avith. T. 
brucei , 30 AAutli .73 virax, tAvo Avitli 73 pecorum. or namivi, and in 
one case there was double infection. 

Ill 1911 a list of identifications was published of 15 cases of 
trypiaiiosomiasis in horses collected in Northern Nigeria. The 
author has iioaa’' added a number of fresh cases, both in horses 
and in other domestic species, bringing the total iiuniher up) 
to 86. 

The following table gives an analysis of the results of the 
examinations : — 


■ ■ Host. 

21 Jmicel. 

T. vivax. 

T. mmmi 
or pecorum. 

T. theilerL 

Double' 

infection. 

Horse ' 

' ,14 

18 

8 


" 3 ^ . 

.Donkey , „ .... 
CSfttle"— . 

■ , 2 

2 

■— 

•— : ,' 


Fnlani'...' 

1 

18 

1 



■3,1 

'Dwarf .... ^ : ... 

■ — 

. 2 , 

' 

1 ' 



Sheep ... 

.""'.'■I' 

8 

1 

' 

, , — ' 

Hoat . . ... . , 


■■ 4 

'■ , 


' 

Dog'. :"''3... '■ ... 


■ r 


','3 '' 

— ,7 

;,';d ."Totals' A '' 

3 ''3 '18;, ■ 

53 

lO:';,', '.v 

■3 ',1 
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As no systematic experiniental inoculations could be carried 
out the parasites bad to fee identified by tlieir iiiorpliological 
clmracters only. 

The T. hriiGei referred to is, according* to the aiitlior, in all 
probability the trypanosome for which Stephens and Elacklock 
liaTe suggested the name T. ugcmclae. In four cases (three horses 
and one donkey) of infection with .7’. hrucei x^osterior nuclear 
forms were detected. In rats and guinea-pigs inoculated from 
these cases they ax)peared at certain stages of the disease in fairly 
large nimihers. In a number of films the long forms were 
observed to have their posterior extremities blunted and almost 
rectangular. Great variations were observed from clay to day 
in tlie relative j)ercentages of the long and short forms, and a 
table is given showing the percentages of the different forms 
occurring in the blood of a horse, and of a rat and guinea-pig 
inoculated from it. The parasites are classed %s long forms 
with free flagellum’’ and ^'stumpy and intermediate forms” 
no measurements having apparently been taken. 

It would appear that the disease in equidae is invariably 
fatal and two forms are clinically recognisable. Acnte cases 
terminate fatally in from two- to four weeks, but in chronic cases 
the disease runs a. course of some months. It was noticed that 
all the cases in which j)osterior nuclear forms were observed 
were of the acute type. 

‘vi'imx , — A trypanosome of this type was the one most com- 
monly observed, for, as shown by tlie table, it was encountered 
in 56 of the animals examined (5?) pure infections and three 
mixed). In view of the fact that it was found in the dog it 
was ill all j)robability th^i T. (Ziemanii) and not the allied 

.72 cazalhoui as the latter is not xiatliogenic for the dog. 

The disease caused by this parasite in honses would appear to 
he mild, since 14 out of 15 infected horses recovered, and in the 
fatal case the infection was complicated by a simultaneous infec- 
tion with T. hrucei. It is difficult to gauge the mortality of the 
infection in sheep and cattle as the animals in which the trypaiio- 
some was seen were slaughtered. 

Short tryxianosomes of the nanum or peconivi ty]>e were 
observed in 13 cases, of which ten were horses. 

Trypanosomiasis is most common during the rainy vseason when 
the tsetse flies are most widely distributed over the country. 

The xirovince of Ilorin is pieculiar in that whilst 6r; palpahs and 
and G. 'tachinoides' distributed all over it, tsetse, flies of ■ the 
the morsitmis group— 6^. mlnnoTsitans and G, longipalpk — are 
restricted to the eastern division.' 

' It is ' possible that .in the 'native towns and, in the, European 
stations flies of the germs Stomoxys may play a part in the 
transmission of trypanosomiasis. One horse which had not been 
within two miles of any place known to be a fly district for five 
weeks x>revioiis to the onset of symptoms had been tormented by 
Stomqxys flies which were exceedingly common at the time. 
Botli Sb calcitrans have been captured at' Ilorin. 

Arsenic,, and perchloride;' of ■■■■mercury have been: 'administered 
both '.as curative and prophylactic 'agents 'but .without success., ■'■■.'■,■:; 
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“ANo iiiiniuiiity follows an attack of trypan osoiuiasis, reinlVc- 
tioris Avitli tlie same or a. dift'erent species of ti^ypariosoine be in, 14* 
met witli.’' 

With regard to the dwarf (.*attle a paper hy hov is cjiioied as 
follows : — 

'‘^That a (andaiiu l)i*eed of (.*attle found in pagan distri(*ts 
|)osses.s it Irigli degree of natau'ai ininmnity in tiurt they may 
liai'hoiir tlte try])aiK)soine in the blood and yet kuM^p in, good 
coiiditioii and show no signs of the disease, nor do timy die i'roni 
the infection so long as their environments are favourable. 
Idiese eiivironinents are a free life, with am]de food, especially 
plenty of green grass, (lon.fi.nenien.t, poor feeding, and har'd 
exercise, tend to make the disease manifest itself clinically. 

'' Tliat such domesticated cattle may act as a. reservoir of 
infection since the lilood may prove infective at sueli times wlieii 
clinical s3nnptoins inanifest themselves, altlioiigh the trypanosome 
may not be found on making a. microscopical exainination.’^ 

Itroni a,iiotl:ier, pai:t of the same paper it is quoted that all, tlie 
tr3q)anosonies met with were of the ,7\ hnieei type. 

Details are given of two experiments carried out on, these dwmrf 
cattle, and the results ap^pear to indicate that they, like horses, 
]:)ossess a.ii immunity' to T. m-Dax, The. immunity liowever • does 
not ap])ear to be scwvieeable against T, hruceL 

A ta.bu.la,:r s^niopsis .of the ea.ses of ti;\ypariosomiasis in domesti- 
cated animals ('olleeted in JSiOrtlierii Nigeivia is appended. ♦ 

(394) 'llALn()ij.R (;A.). Animal Trypanosomiasis in the Lado (Western 
Mongalla) and Ifotes on Tsetse Ply Traps and on an Alleged 

Iminime Breed of Cattle in Southern Kordofan. -Awk Trap. 

lied. ix Pamsit, 1913, Mar. 31. Vol, 7. ,No. 1. }V]n 
ll;kl20. Witli 2 plates. 

Tlie aiitlior found tiTpanosomes in smears of lilood taki'ii from 
transfiort Inills vr).rking on, tlie road running from iiejaf on ihe 
Nile to Aba on tlie Congo frontier. Measurements were taken of 
140 sperdineiis and from tbe revsults obtained it would a])peor tliat 
the piarosite agrees yevy closeW with 7k nanuw oc(*un*ing in tlie 
Sudan. The maximum length of the fiypiauosoine v'as 17 inicrons, 
the minimum 9’<S, and the average length 1,2'6. The parasitt^s 
varied in breadth from 1 to 3 microns. The infection in none of 
the three cases was heav^y Imt the antlior is iiiformed that it is 
proving fatal to the cattle. A dog was inoculatml witli lilood c‘on- 
taining the tryiianosonie and pnira sites appieared in its blood f(,)ur“ 
teen days after inoculation and then disapjieared, and were noi 
found again. The dog remained in good (amditiou. A mnubiu' of 
rats which were inoculated died within 2 days from sonie unlcnov n 
cause. 

' If the'' infection lias ■ been derived along, the road'i'B; Wtistern 
Alongalla the vector is in all probability At'. palpaJ/i^y as 
sifaiis^ is not hnmd in this distriid, and the only other biting flies 
in evidence are Haematopota , It is^ however, probable tliat tlie 
(uittle were infected before going to Western Mongalla, and that 
some species of Tah(mm, CJii^ywpi<pm is ihe active agent 

ill transmitting this form of animal trypanosomiasis in the 
Sonther.n Sudan.' . ,'.',".',.."■■.■.■1 ' 



No. 4.] 


211 


Tnjpanosomiasii ^ . 

One donkey was found to be infected with trypaiiosoniiasis at 
Yei, and from an exaniiiiatioii of the parasites contained in a 
siiig'le smear it w^onld axDjrear to be not iiiilikely tliat the org'aiiisin 
was 7\ coiujolense. 

In mules at Yei a trypanosome of the brucei or gainhiense type 
was found, but gerbils inoculated with blood containing the ])ara- 
site failed to become infected, 

A liundred trypanosomes were drawm and ineasiii'ed and the fol- 
lowing results obtained: Mininiiiin length 10' 5, Maxiiiiuin 28, 
Ayerage 17*6. Tlie trypanosome appeared to be dimorpliie, sliort 
stout forms without free flagelhim and long slender forms witli 
a free dagellmn occurring. The short forms measured from 2'5 to 
•:> niierons in breadth and tlie slender forms 1*2 to 2 rniei’ons. in 
the inajoiity of the short forms there was an unstained area around 
the l)lepliaroplast, and this wus also seen in some of the slender 
forms. 

The breed of small animals said to be imninne to trypanosomiasis 
comes from Sontliern Kordofan, and it is the only breed that can 
lire in tlie Koalib district, wliere G. inorsitaiu abounds and eon- 
veys an infection wliidi the author believes to be T . hrveei , 

(395) Duke (li. L.). Some Observations on Trirpanu.^oina pecorutu 
(Bruce) and T. uni forme (Bruce). — Proc. Roy, Soc, 1912. 
Oct. 11. ■ Series B. Yol. 85. No. B 582,' pp. 554-561. 

Trypan osonia pceoru in . . 

This iry;|)iiiH)S{)nie, according to Bruce and his coldaljorators, is 
the cause of a, laipidly fatal disease in cattle and domestic animals 
generally. It appears to be widely distributed tliroughout 
ITganda, l>ut notliing definite is Ivnown regarding iis iriie (•arrier 
in naiure. The disease is met with in phuns where tsetse are 
unlviiowii and G. palpjah's would appear from experiments to l>e at 
The most a fricultatiTe host. Nothing is Icn own regarding a 
natural reservoir for this tryj)aiK)Some. 

The experiments recorded in the first x3ortion of the paperwvert‘ 
carried out with the object of ascertaining wdiether 7k peconiin is 
pathogenic for antelope, and to test wdietlier these animals can act 
as a itrservoir for the trypanosome. 

In an experimeiit, the details of which are tabulated, flies were 
fed on seven occasions on a bushhuck which had been infected with 
:7k pemmmi.hj inoiuxlation from a m,on^ and from whose circm 
lation trypanosomes disappeared after having been present for 
some days. These flies :wei‘e then, fed upon clean nionk'eys, and in 
only one instance was .the result' positive. tTi:if oi‘tuT:ia;tely , in this 
instance there was a possibility than the monkey acquired the in- 
fection from a source other than ■ the flies. On the occasion, of one 
particulai: hatch of flies haying been fed xtpon the monkey none of 
tlie flies were .found to contain flagellates, and it was tliouglit that 
the experiment would of necessity be negative. This monkey 
was inoeulated with blood from two out of three bushbuck sliot, 
a. goat being inoeulated with mixed blood from all three at The 
srane tinie;^ trypanosomes were found in any of the smears 
made from these three bticdc,:^ goat did not become infected, 
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nevertlieless tliere is Jxxst the x'>ossil)ility that the monkey iJx:,‘C|iiired 
the iiifection from one of the bxxek and not from the Hies. 

On dissecting the l)ateh. of flies wliicli fed ujxni tlie monkey 
xvliieli became infected only one (out of 105) was found to contaiii 
fla gellates . 

A table is given shou'ing* the results obtained from the dissection 
of fifteen infected flies found in the batcdies used in the expm'i- 
meiits u'itli tiie bxxshbuck and in another series of exxa'riiiienis in 
wliicli tlie infective feeds were obtained on a iiiiml)er of diffejeni 
aiiiiiials. In the case of tliree of these flies observations were 
nnide ii[)oii tlie sucking stomacli and in one only, the one froin the 
batcli wliieli in all xxrobability iiife(*,ted tlie monka'y , tliere were 
found large numbers of flxigellates, and it is suggested timt iiiay 
have a definite developmenta]. significance in 7k pecorurn . 

In only three of the flies were the salivary glands obtained, and 
all xvere negative. In this respect 7k peeorwm resembles 
T.namrm. 

It may also be gathered from the table given that no proboscis 
infections were obtained before the 76th day of an experiment. 
Althougli four flies were obtained showing a good infeetioii of the 
proboscis none of these were ea^xable of infecting a mon key. 

Possil)ly the flugellates present in the sucking stomacli of tlie 
one fly were responsible for tlie infection of tlie monkey upon which 
it fed, or tliei’e may have been a proboscis infection udiich had 
disappeared before the fly wms dissected. 

It may be furtber gathered from the talile that tlie Imshbuck: 
which was the soxxrceof the infection wan still capalile of infcurtiiig 
laboratory-hred G. palpaMs three months aitei* its (Trigiiial 
infection, with 7k 

Ten months after the original infection, of the buck its lilood 
was used in quantities of 2i to 6 cc. for the inoculation of two 
monkeys and a calf. The calf, wdiich received 3*5 cc., becaiue 
infected. 

Thejxossibility of error is excluded from this ex|)eriment by tlie 
following facts : — 

1. vSinee September, 1910, there had heen no case of spoivtaneouH 
infection with this trypanosome among laboratory cattle. 

2. The cattle in the neighbourhood of the hill xvere apparently 
free from the diseavse. 

3. A calf about the- same age as the on© used in the experiment 
had been under observation for some months and had never 
.developecl trypanosomes. ' 'The two'animals had never been .allowed, 
to leave the hill topi, and had always heen stalled together. 

; The buck that was the source of the inf ection bad not up to the 
time of writing shown any evidence of .having* been harmed by thU' 
..mfectmny The calf which, -was successfully infected from it, died' 
in oldays. ■ 

.The; long so'jonrn ,of the trypanosome in the Imshbuck did' not 
render it niore' Sxiited to . development in G, palpaUs, 
2''rypanos'oma~.mii^ 

This organism appears to be the most common antelope trypano- 
some iir the Mpxxmu neighbourhood. According to Bruce it is 
responsible for a rapidly fatal disease in domesth* rumimmis, diuith 
occxiiTing in laboratory infected goats in 29 days. 
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Tlie present autlior^s experience leads liiin to form a contrary 
opinion . During a period of 20 montlis only one animal lias died 
of tlie infection. 

A cliaraeteristic feature of T. uniforme, wliicli is especially 
marked in goats, is tlie manner in wliicli, after a fecvv Aveeks, it 
totally disaiipears from tlie xieriplieral blood, as regards ordinary 
routine examinations, ivliile the animal shoivs no symxitoms ivliat- 

eA’er. 

When this trypanosome occurs together with T. vivaw, or pos- 
sibly with T, gawlriense, death not uncommonly occurs after rapid 
eiiiaeiatioii and some paralysis liaim been obseri^ed. This, how- 
eA'er, is not constant. 

Tabulated details are giimn of the course of the disease in four 
goats, four eah’-es, one bushbuck, and one sheep. Only one of the 
eah'es died, apparently from the infection. The death took jilace 
18 months after inoculation (calf already mentioned). 

The strain employed was originally obtained from a, buslibuclv, 
rdiile that employed by BnucE was obtained from oxen. Tliis 
may j)ossibly explain the difference of Adriileiice. 

Antelo'pe as reservoir for T. uniforme. 

Ill one out of a series of fn’e exjierimeiits it was shown that 
ti sitiituiiga was (uipable of infecting G. palpaUs ivitli T. unifonne 
after a i)eriod of ten months, although the animal remained in 
excellent health. 

Duke (TL li.). Pnrther Investigations on the Role of Antelope 
as a Reservoir of 7’. ganihiense . — Reports of the Sleepiiig 
Sickness (Jomrnissiun of the Roi/fd Society. 1914. No. 14. 
pp. 58-00. . 

In a xmevioiis pai:)er (see this Bulletin Vol. 1. No, '2.,Abst. No. 
135. pp. '944)5) experiments- were described dealing with the 
duration of infection of antelope with 7k garnhiense^ and the 
folloAving (ujncliisions were arrived at : — 

1. The antelope may remain ca|iable of infecting G. palpaUs 
witli T. gamhiense for a period of at least 22 months after their 
original infection. ; 

2. There is some evidence -to show -that an antelope' which -has 

ceased to be infective for 7k acquires some degree of 

■iinmimity against re-infection. 

,,Iir tlie present paper the, history of .these antelope during the 
|)e'riod March ..1912 to NoAmiiber 1912' '-is folloived out. , 

R:Cedhuck'2Sb7 . The blood of this animal had last been proved 
inf ectWe eight. months.' previously. . It 'was -fed upon by a number 
of flies which- were infected, arid .of 'which' eighteen had positive 
sa-livary glands. After the lapse, of an; interval to allow the try-, 
■ p-ano-somes' tO' make- their’, ■axipearance in the blood this 'animal was 
tested Avith clean laboratory-bred flies and by inoculation of its 
blood into susceptible animals. The flies after feeding were 
transferred to a clean monkey which they failed to infect. One 
monkey out of inoculated became infected. 

Reedhuvk 2431. Last evidence of infection obtained fourteen 
months previously. On two occasions this animal was fed upon 
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by infected flies (four flies with, positiye salivury giaiids) 

flies fed upon it infected two monkeys Ti]:)on wliicdi tiie^' were after' 
wards fed. Due monkey out of a batch of five iiiociilated iMaaunf 
infected. 


In a small iniinber of experiments unflJ) wliiie rats tlie s(‘riini of 
this animal was found to liave no protects ve action. 

ReedbiicJc 2“)59. Tliis animal which liad shouu rio sign of 
infection for eight months was tested in a riianner similar to ifml; 
ad()|)ted in tl)e {irevious cases and was found to be susceptible to 
re-inf eciiion . 


Ihislihiick 23T1. No a,tteinpt; was nmde to re-infect this ;nriniaJ 
])iit its infectivity was tnsted witli negative results (Clont:r‘o1). 

Watedruch 2378. Tlie tests of infectivity and atteni])ts to 
re-inf eci: were carried out as before, and tlie serum of tlie aiiimal 
vais tested for protective properties. It was found idiat tlie buck 
Iiad a<‘quii*ed a. degree of iiiiinunity wdiicli enabJed it to 1 ‘esist re- 
infection by positive palpaUs. ItvS serum was found to lia^ve no 
protective powers (rat experiments). 

BusM)uck 2328. This animal wus subjected to two attempts 
to re-iiifeet it witli positive puipuii? and in each instance without 
result. It furtlier resisted inoculation with, the blood of an 
infected monlvey. Its serum was without protective prope,rivIes. 

(397) (1axai),a, : Dei'ahtmext oe Aoeicultitre. Eeport of the 
Veterinary Birector-G-eneral and live Stock Coininissioner, 
J. G. Rutherford, C.M.G., for the Year ending March 31, 1912, 
— 480 pp. With 29 plates. 1912. Ottawa. | Sessional 
;j;)a.per No. 15h— 1913.] 


I) () urine. 

Douriue still, exists to a, limited extent' in Soiitliern Alberta, 
where its presence was first discovered in 1904. l^lie figiirCvS 
show that tlie number of horses slaughtered during the period 
under review^ (18) is far below that slaiigditered in any previous 
year, and attention is drawn to the fact that, in five insi.aiU'es 
the infection w'as traced to a stallion imported direct; from Iowa. 


(398) Eobeetsox (Muriel). Notes on the life-history of Trypaufu 
n)7fia gamhiense, with a Brief Reference to the Cycles of 
Tri/panoscmm nmmm and Trypanoscima pecorum in Gh^dua' 
palpalis.— Reports of the Sleeping Sickness Comniissiori of 
the Royal Society. 1913. .'No. 13. pp. .119-142. Witlv. 6 
( plates. 

An abstract of tlie portion of this paper dealing with 73 gaon- 
Iriense lias' already appeared in tliis Ihilletin (1913. VoL l.^No. '3.' 
pp, 154-'15"5.)'; tlie short' section ■ dealing' witli ,73 nannin and ,73 
^peconmh. m (r. palpalu may therefore be (umsidered. 

' The development oi 2\ nanmn in G. palpalu haS'inany ..features 
which closely resemble .the conditions observed in coiinecti'On with, 
73 gamihiense. infection starts in the hind gut and by the 
10th, (lay there- 'is .an' exten'sive': invasion.:. 'of: the hind ''and middle 
.;'gut,;;'. The xn,etho,cl ,of":'.,division'' corresponds almost ' exactly with, 
that observed in 73 ganihiense. Slender forms apjiear a! the 



:sio. 4.] 


"Trij pa n o<awilasis 


215 


lOtli. to 14tli (la^’s, and tlie proYentriciiliis is invaded by tlie 20tli 
day. The trypanosoiues bi the X)i*OTentrieul\is are not 

so luiiforin as in 2\ gamibiense and the changes observed in the 
nucleus of the latter tryx)aiiosome do not occur in 2\ nanurn. By 
the 25tli clay the x)arasites have invaded the x>roboscis and there 
assume the critliidial form. 

The gut forms do not attach themselves to the gut wall, and 
crithidial forms are never observed in the gut cycle. The sali- 
vary glands are never invaded by this trypanosome. 

The cycle of development of T. pecorum in G. palp alls is very 
slow, and transmission difficult to effect. Dukebs experinients 
indicate that the fly is at the most a facultative host of the 
trypanosome. The course of developixient resembles that of 7\ 
gamhiense and T. naTimiiy biit the flagellates are larger and more 
massive than in the two organisms just mentioned. The slender 
forms are extraordinarily long and the nuclear changes seen in 
T. gamhiense occur in this parasite. The first invasion of the 
proveiitriciiliis was observed on the 45th day of the cycle, and no 
proboscis infection was found before the 76th day. The pro- 
boscis infections were generally slight. The salivary glands 
never hecanie infected, 

•(509) Duke (II. L.). Some Attempts to transmit TTiipariosoina 
gamhiense by Wild Stomoxys; with a Hote on the Intestinal 
Pauna of these Plies , — Reports of the Sleeping Sickness Coni- 
inission of the Royal Society. 1913, Ifo. 13. x^p. 89-93. 
With '36 text-figures. 

The wild flies used in these exi^eriments were S. nigra, and 
ioilcMrans. These flies were fed ux^on infected monkeys and tlien 
X)laced upon clean monkeys. In no instance did infection result. 
Althoiigli no flagellates having crithidial or tryx)anosome struc- 
ture were found in any one of the flies dissected, a, flagellate 
showings the structure of Bodo and a crescent shaped body were 
-seen. 

The latter appear to be noii-motile and are often i^reseiii in 
great numbers in the gut of the flies and the possibility is sug- 
gested that thej' may represent some stage in the life history 
•of some sarcosinnldian x)<^*asite. 

■(40:0) Duke (H.,'L.). l^otes- oxl TrypjQjiiosQma gamihiense . dOxSi 
Glossina palpalis. — Reports of the Sleeping Sickness Coni- 
•inission of the Royal Society. 1913. Ho. 1.3. X)p- 13-21. 

{A) Observations on the Physiology of T, gainbiense in G. 

■ '' x>alis.: 

These experiments were undertaken with the object of ascer- 
taining wb ether tlie natxire of the blood ingested by flies during 
the earlier days of experiment had any ellect ux)on the develoi)- 
■ment of' ill. them..' . 

A series of paired boxes was taken and fed for the same x>eriod 
' upon. a, /monkey whose blood ■contained T . gamhiense. Through-'' 
■.o'ut'the'„exi)'eri'inent both. ■serieS’’' received, parallel treatment,.' 

B 2 
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0,^lie follo'wi.iig* is an exuiii.i)le of a tliese t,‘xperiineiits. 

eacli of wliieii served as a eontrol to tlie oilier. 


Exx>eri;ment 358, 


Date. 

Day of 
Experiment. 

. Procedure. 

llesiilt.j 

Remarks. 

1911. 1 

Sept. 3 i 

„ 4 ! 

1 

2 

Fed on moiikev 
199. 

Starved. 



r. ox 

,, J AiO 

3-23 

Fed on bushbuck 
123. 


! 6 positive Hies dis-” 

sected* ''.rrypjin<,.> 

somes in gut o,iiIy. 

„ 26 

24 

Starved 


1 positive fiy died. 
Flagellates in gut 
ami tlioracic ' gut 
only. 

„ 27-Oct. 7 

25-35 

Fed on monkey 
390. 

. + 

79 flies ali've on BOtiu 
day. 

1 


At tlie final dissection six more posit.ive flies were found,' .four' 
of wliicli slio'wed Tiriilent salivar^^ iirle^ction. Tlie niiinlier of 
infected flies was 11*5 jier cent, of tlie total. 


Experiment 35T (eonirol io 358). 


Sep'C. 

ji 

)) 

V 

V 


Date. 

Day o:l: 
Experiment. 

Procedure. 

Result. 

Remarks. 

1911. 





2-3 

1 

Fed on mordtev' 





199. 



4 

2 

Starved. 



5-25 

3-23 

Fed on fowl 364 


1 j,K),sitiAa:s gut (,m'f,y. 

26 

24 ■ ' 

Starved, 


27~Oct. 6 

25-34 

Fed on monkey 

4* 

44 flies alive on 31)1,1,1 



391. 


day. 


At the final dissection one positive fly wn'is fo'iiiid witl'i niuneronS' 
flagellates' in. the salivary glands. ■ T'lie niiniber of iu':iV{d(al lii.es 
was 2*6 per cent, of the ■total*' 

A "Summary, of the results obtained in the series of experi- 
'ineiits' is tabulated as follows: — 


Experiment Number. 

Percentage of positive flies 
v'ith goat 0 , 1 ’ buck blood 

'.'PcirciMitagc of. positive 
, witlt tsook or monkey . 

. biood. 

357 & 358 ' ... 

11*5 

'...2*6'.' ' 

567 ■& 568 ... ' 

3-5 


581 & 582 ■ ...' : ... ■' ' ... 

20'6 

' 3ii 

617 & 618 ■ 

. , , ■ 3-7 .. 

0 .■■ 

127 & 128 ... '. .... ' "■ ... 

„0'' 

, , ' 3‘3 ' 
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Tile experiments summarised above represent all tbe work done 
in tins connection up to the time of writing* and have not been 
•csspecially selected. 

The results obtained are in marked contrast to those recorded 
])y Kleine and Eischeb who, using* a far greater numlier of flies, 
obtained approximately 10 per cent, of infected flies when 
inoiikeys were used throiigdiout the experiment and 2*4 jjer (‘ent. 
wlien ruminants were used. 

The possibility of the flies having picked up flagellates other 
than T. yarnhiense is practically excluded by the following con- 
trol experiments, 

Biishbuck 12d which had been infected with T. unifonne, a try- 
panosome readily’ transmitted ])y G, palpalis and confined exclu- 
sively to the proboscis, was tested on three separate occasions 
vrith a. number of flies of which 180 were dissected with negative 
results, (tn two occasions its blood was used for the inoculation 
of clean nionkeys again with negative results. 

(Jne of the sheep used in the exi:>eriinents liad never been 
infected at the laboratory and during a period of tliree months 
its l)lood was examined on 57 occasions with negative results. 
Tlie other sheep used had been infected with T. )ini forme, but 
aitiioiigli its blood bad been examined from time to time for 
nearly a year no evidence of infection had been obtained. 

IvTEiNK and EisonEB. ('onclude that monkeys and man are far 
more important tliaii ruminants as a reservoir for sleeping sick- 
ness, l)ut tlie wiiole of the worlv done at Mpiiniu would point io 
the opposite c()nclu.sion. 

{B) To study flic effect of different Icinds of blood on the loriye- 
lo’ty c/ (j. x>idpalis^ 

A table is given showing tlie -details of ten experiments in 
wbich batches of flies numbering from IT to 75 were fed for 
periods of two to four days upon different species of animals and 
tlien starved, tlie number of deatlis in each Iiatch being recorded 
daily. It is pointed out that the weak point in the experiment 
lies in the fact that it was impossible to obtain a number of 
flies of exactly the same age, and also to ensure satisfactory feed- 
ing of all the flies. 

(C) To prove that ( 1 . x)alpalis for T. ganibiense 'is 

capable of inf eetuig monkeys ori three cons ecirt I ve day 

A batch of flies wdiich had been shown to be iiifective was fed 
upon, three ' monkeys .on' three consecutive days.. Each of' the* 
nioiikeys became infected, and on dissecting the batch of flies 
only one was found to be infected, numerous flagellates being 
'present in the gut and ,■ salivary '.glands. .This fly .must' have,, 
infected 'i;ill three nionkeys. 

(])) In a single experiment it was shown that the feeding of 
a large nimiher of negative j^^dpalis on a inonkey does 

not interfere with the siibsequent infection of the monkey with 

''"positive'dlies.'., ^ 
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(401) Rofeaxtd (E.). Relations Bio-geograpliiques des Glossines et 
des Trypanosomes. ’[T.li.e ]:4ix>-geogra,p]:ii('al. Ile1ati()ii,8lri;|.) 
belAveeii Glossina, and Tr\i)aiiosomes.] — /la?/. Soc. Fafli. 
Exot. 1914. Jan. VoI/G. STo. 1. pp. 28-44. 

Having* frequently noticed tlie inconstancy and in frequence of 
salivary infection in flies, tlie autlior formed the opinion tliat 
local climatic conditions luiglit influence (ilossiiui in su(*li a way 
as to render tlieni unfa vonrai)le for the evolution of i;lie cycle 
of trypaiiosome development., and suggested tfiat strains of flies 
differing froni eacli otlier with regard to tlK*- development of try- 
panosomes in tlieir salivary apparatais iniglit make tlieir appear- 
a;nce. In 1910 an experiment wavS made witii 1\ cazalhoui wliicli 
Jnstifled the conclusion arrived at. Later, in co:njuncti()n wiili 
Boctet, tlie oliservations were confirmed and the ‘‘ partial dis- 
infection of the Glossiiui under the piiysical conditions of cap- 
tivity"’’ was establisJiecl. 

Experiments with, Glossiiia soon showed that if a hatcli of 
flies be given infective feeds only a proportion acquire salivary 
infection, and that if the number of feeds be increased the 
number of flies sliowing salivary infection is also increased, l)ut 
that tliere are always some that do not show this infection. The 
author states tliat for the acquisition of this infection the flies 
may have to lie placed in certain physiological conditions wliic^.h 
he calls reeeptivitjx’’ .This applies -only to the saliva.ry infec- 
tion and may he independent of infection, of tlie alinientary 
caiiaL It may be temporary and disappear at; the end of a 
certain ti.me. 

TIiKler natural circumstances ii; has been sliown that Glos- 
sina of different species frequenting the same district are not 
infected in the same proportions, noi* in the same maniu'r. In 
Lower Dahomey .7’. cum/bcn/. preihimiinvles iu G. iiinl 

palprdEf T. diinorpJtoii in G. lotipipalpi.s jnid larliin()ules, T\ 
pemudi in G. loiigipalpis. In Upper Daliomey, 1\ p(d:audi ])re- 
(lominates in G. morsltMMs, and in Casamance 72 ('/G/mrp/n)/?. in 
G. niorntam. 

In view of the fact that wild domesticated animals exist in 
these areas under the same conditions, the author thinks iliat tlie 
differences observed are due to bio-geographical differences to 
which the flies are subjected. The author’s own observations 
regarding the variation of x^eceptivity exhibited by G. palpalis 
towards 72 m,3Yz/6o?/7 supjxort this view. 

;',At Braxssaville in the Middle Congo 4‘8 per cent of palpaEx 
' became, infected in his experiments (41 flie's given one i.nfective 
feed). At 'Agouagon in ''Middle , Dahomey the average percent- 
age was 40, but it varied from 10, when there was a. single inf(a> 

, five feed,, hw TO, , where ■ several infective feeds were gi\nu}. 
Repeated ^ infective feeds failed to infect a single fly out of ' BO 
2at Ivolcla in; IJpper CasaiM 

,' ■ Examination of 'naturally, infected flies eonfi.rmed . these.' differ- 
ences..,'," In ■,'Mi,ddle Dahomey one 'fly .'in' "30 waS; ' found .to have' 
'a proboscis infection, while. in;I7pper CasaniancxnhGO :fli2)s' wnre 
examined ^ and only one' with ■ proboscis . inf ecti on ' f ound . S'ouma 
was of,, .fairly frequent :oc.cnrrence' in 'tlie 'area, biit 'it ..must 'have" 
been transmitted by ■ some '''Other species of '''.G'lossi'ua '. 
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(JoBiparison ia made between tlie resixlis obtained in tlie experi- 
ments regarding the tranvsmission of T. gamhiense, and those 
obtained by Biiuce and IvLEixii, the latter authors finding as- 
many as b per cent, of flies infected in this way. 

In Dalioniey where the disease does not exist not one fly in 
l,20d was found to be receptiTe. 

Mention is also made of Ivixcn-ioiix and YouKEbs results witli 
(t. mxrrsitans and T, rhodesiense, in their experiments made in 
the Luangwa Yalley and on the j)lateau. 

The failures of Kleine and Fischer on the Yictoria Lake, 
and the successes of Taute on Lake Tanganyika are also con- 
trasted. 

The conclusion drawn by the author is that the receptivity of 
a given species of Glossiiia for a certain virus is not uiiifonn 
throughout the area of distribution of the fly, and that recei)tive, 
refractory, and incliflerent strains occur in nature. 

The author thinks that it is incorrect to state that climatic 
influences exercise an efleet upon the development of the virus 
in the flies, at any rate directly. Bio-geographical factors pro- 
duce modifications in the saliva which are favourable or other- 
wise to the development of the trypanosomes. This is shown by 
the fact that in a given area certain species are recejitive and 
others are not. All other factors being the same, it iinist be the 
receptivity of tlie flies that varies. 

If tlien tlie receptivity of tlie flies varies it follow's that disease 
caused by try])anosomes transmitted by tliem will only be 
endemic in districts where receptive flies exist. These districts, 
however, are not consiiarit owing to migrations of the flies. This 
possilily explains the occurrence of sporadic cases of trypano- 
somiasis in districts wliere flies are numerous, but where trypano- 
somiasis is not of common occurrence. In such areas eases of 
disease often tend to he of a mild type. 

The autlior lias frequently observed this in cattle and in horses 
ill Gambia and Casamance. It is conceivable that geographical 
factors may exert an influence upon infected Glossina passingv 
from an endemic zone to an indifferent one, in the direction 
of attenuating the virus, and even leading to absolute disinfec- 
tion of the fly. Changes of this kind have been observed in. the 
laboratory. 

To sum up, the receptivity of the different species of flies in 
a district must be ascertained before any conclusion as to the 
eiidemicity of a disease can be arrived at, and the presence 
of a large number of flies must not be taken as evidence that 
such an area is dangerous either to man or animals. The iiitro- 
ductioTi of a virus into a district in which flies are present is 
not of necessity dangerous, and the author believes that the* 
c-haiices of the extension of virusputside. areas of normalrecep- 
tivity are 'very slender.' ■, 

Any rational campaign against the flies must therefore be* 
directed against the areas of receptivity, and measures of de- 
forestation should be preceded by experimental investigation of 
the recejitivity of the flies in the area, or at least by an examina- 
tion tdMheiimiatural transmitti^^^ 
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<402) Eobertsox (Muriel). Hotes on tlie ^ PolyiiiorpMsin of 
TrypanoiiiO'Wa gaanhicase in the Blood and its Relation to the 
Exogenous Cycle in Glo,'^si}ia palpal is . — Reports of the Sleep- 
iiig Sicknesr (Joniinission of the Royal Sociefij, 1,012. 
Eo. 12. pp. 94-110. With 2G eharts. 

This paper deals with, tlie iliictiuitioii of tlie :iiiini})er of iry- 
paiiosoiues present in the blood of aj,i. iiifeeted aiiiBiai, and w'iih 
tlie cjuestiou of ])oly;nu)rpliisni. 

Attention is drawn to tlie evideTU.'e siqiporting ilie view iliat 
inultiplication of the parasites occurs in i lie ei:r(*ulatiiig lilood 
and that it is iiuprobable tliat invasion of tlie cells of the hosl. 
for the purpose of multi})lication occurs. Tiie iiKd-ors govern- 
ing* the inimber of trypanosomes present in the 1)1 ood at any 
given time are discussed at some length. 

The preparations used in the investigations of tlie pol3auor- 
pliism of the parasite were fixed first with, osinic acid vapour and 
then with alcohol, being afterwards stained with (liemsa. Tlie 
parasites were measured, after liaving been draAvii witii a camera 
under a magnification of 2,000, by Bruce \s method. 

There is no sharp division of trypanosomes into tyjies. the 
forms merging into eacli otlier. It is Indie^aul that tlie slioi*i; 
forms represent the '"adult lilood type,”" so (allied because it is 
the most stable form. These liecome elongated and more slender 
and, passing tliroiigli the intermediate stage, reach the long 
slender form. Tliese long forms divide io produce ih(‘ short 
■forms a.gain. 

Tlie (piestion wlietlier any spe(‘ia] conditions of tlu^ para- 
site or of the infection are essential for the iirodind ion of posi- 
tive flies is considered and t,]te 'view is held f.lia.t a.,n av'cragt* 
number of positive' flies is obtaimul when thm-e has liemi a 
drop in tlie nuinlier of trypanosoines i,ii the hlood and those |:»re- 
seiit are mostly of the shori; type. 

<403) OcjAAVA (M.). Quelques Observations sur le BiinorpMsine de 
Trypa.nosom^^a pecaitdi. [The Dimorphism of 7’. peeandih]-— 
Centralhl. f. Bald. ' 1. Abt., Grig. 1912. Mj’ir. In. 
YoL 68. Iso. 3-4. pp. 332-334. With 3 text-figures. 

During the course of an infection with 1\ pecaadi, tlie (‘aiise 
<)i Baleri, two forms of the parasite are, observed, one' lo.ng' and 
.slender and the other’ short and stuin,],)y. In liis original in\V‘si:l- 
gations Tecaiid was ' inclined to thi.iik that lie was .dea 'ling' w’itii a. 
cloiihle iiiferdioii, but wuis never able to furnisli proof of ihis. 

The autlior has made observations witli the ohjhH'i of asi'iulain- 
mg whetlnm any coiinectioii exists between ilu^ eourse of the 
disease and the oc(:uirrenee of the two forms of jiarasiie in tln^ 
blood, and for ibis purpose lias adopted the biometric method. 
Long forms and dividing forms make their appimranct^ in iln^ 
blood some days lxdm*e the shoid stumpy forms. 

In animals like the guinea-pig in wliich, tlie course of the 
disease is (as a rule) sufiicdently long, the short forms octuir in 
large iiiiinbcnis diiiung the middle period of infection, udii1(‘ during 
' file last stage, the, long forms ' again predomin at(‘ . 
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In aiiliuals like tlie mouse, in wlii{.4i the course of the disease is 
rapid, the long forms outnumber all other forms during the whole 
period of infection, 

Measiireineuts were taken, of trypaiiosoines occurring in tlie 
blood ot two giiinea-pigs and a chart constructed upon the results 
obtained. 

The first guinea-pig surviTed until tlie 16th day after subcu- 
taneous inoculation with blood containing a large niiiiiber of 
parasites, and the second, inoculated in a similar nianner, died 
on the Tth day. The measurements were made on smears fixed 
wliile moist with osniic ac.-id and stained with Gieinsa. In tlie 
case of file first guinea pig 1,000 trypanosomes were measured, 
and in the case of the second 200. 

Tlie long forms measured from 24 to 34 microns in length and 
from 1 to TT) in width. The short stumpy foiins without free 
fiag’ellum varied from 12 to 20 microns in lengtli and from 2*5 
to 4 ill width. Interniediate forms provided with a short free 
flagellum measured 21 to 23 microns in length and T5 to 2 in 
width. 

From tlie chart given it may he gathered tliat in the first 
guinea“p.ig tliere were trypanosomes varying in length, from less 
tlian 12 microns up to 33 niicrons, whereas in the second guinea- 
pig the shortest trypanosonie ein'ountered measured 18*5 microns 
in length and the longest 32 mim'oiis. In both animals the 
trypanos(mies nieasui'ing about 25 microns were the most nuiiier- 
'Ous. l)ut in tlie first the percentage of tliese was only just over 6, 
wlrile in the second the percentage was 11. 

Tlie author’s examinations of smears (containing T. ' peeandl 
enable him to suj)port tlie statements made hy Wexyox, Laveuav, 
and Nattax-Lakrtke that posterior nuclear forms of T , pecaadi 
oc'cur. In rai'e instances the nucleus vans actually iiosterioi* to the 
lilepharopliist. 

The author has heen unable to find any indication of sexual 
forms, 

<(404) Duke {II. L.). A Trypanosome from Britisli East Africa 
Showing Posterior-Huelear Forms. (With a Hote on its Develop- 
mental Stages in (?. palpal h. By Muriel Eobeutsox.) — 
Reports of the Sleeping Sideness of the Royal 

'■ Society. 1913.'' Fo.,T3. pp, , 67 - 89 .'' With text-figures. , 

Tliis organism, whitih ...was obtained from ■ MoxTGOxrEHV, ' was' 
originally derived from a donkey which was suiiposed to have 
contracted tlie disease at a place a ciayks march on the road from 
ISTgoliotok to Bariiigo.',, According 'to'li EoS'S, tsetses are .known at 
threes places DU that road and the species found are G. pallkli'-pes.,' 
‘G. lonfppeRnis and G. brevipalpis. "The disease is described by' 
.Growthee,' as lasting, four' days. ■■■'. 

In the living state the trypanosome executes v'ery active and 
ceaseless wriggling movements with the anterior portion of the 
body while the posterior x^ortion may ran a in almost motionless. 
Tliere is very little translation, but when this does occur tlie 
}nc)vc!n.ent is of a steady gliding nature. 
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Ill fixed and stained preparations a varying* niuiiber of granules 
may be seen in tlie body. These may be anterior or posterior tO' 
the iiucleiis, or scattered throughout the liocly. They are most 
frequently observed anterior to tlie nucleus. 

Tlie Iciiietomicleus is as a rule not quite terniina] , and on i‘ar(‘ 
oeeasioiis it may he vseen unusually far forward. 

Tlie troplioniicleus is in a very considerable ruiinliei’ of (‘asc^s 
situated in tlie posterior portion of the body, and often qiiiie 
close to tbe posterior end. This arrangement is niorc^ frequently 
observed in tlie short and interiuediate forms. The {iroportion 
of iio^'sftu.'ior-nuclear forms varies in differeni: spec'ies of hosts. 
Tliey are relatively common in, the dog and rat, and rare In 
monkeys. Oc'casionally tliey may number tliirty per cent, of tbe 
parasites present. 

The undiihiting ineinbrane is well marked. 

In tlie long forms there is a long free ])ortioi:i of tlie flagellum. 
The stumpy forms usually liave a short free portion, but in somt' 
the protoiilasiii extends to the tip. In certain spe(*imens a vlear 
vacuole nieasuring as innch as three microns in diameter is seen 
just anterior to the kinetonucleus. 

On one oecasion an individual was seen in the circulation of a 
dog wliieli suggested a process of multixile division. 

In a. (‘ertaiii proportion of specimens a staining line may lie 
seen passing from the kinetonucleus to the tropiionucleus, and 
tlionee to the anterior end of tlie body. The a/nterior portion of 
this line may sometimes shew bead-like tliickenings. In wet 
preparations stained by Heidenbaiids metiuxl tlie lim* is also 
v'isilile, but tlie firocess of differentiation may lie <*arried too far 
to allow either tlie line or th(‘ granules to bt' seen. 

'When tlie trypanosome vais first sent to Mpiimii MoNuaniMUKV 
luentioned that it was supposed to be T. peiunidi. This is of 
interest in view of WENTON’bs statement regarding tlie (nario’i^ence 
of posterior iiiiclear forms in T. pemndi (see ibis Bidletin^ 191T, 
Yol. 1, Yo. 2, Abst. Ho. 140, p. 99). ■ 

Idle trypanosome v-aries from. 12 to 38 microns in "lengtli, and is 
markedl}' di-morpli i(n 

The value of the biometric method is discussed at vSouk* l(‘ngt]i 
and some comparisons instituted, the conclusion being dra^vn that 
at present tlie method is unsatisfactory for tlie diagnosis of 
species. 

Tables are given shewing the results of infection with this 
trypanosome of a number of different species of animals, and it. 
is se('ii that broadly speaking tln^ i*ea(*tions obtaiiuMl agr(‘e wii h 
those obiained by Laveeak, CAZAmioir, and Eouiuakei) with 7b 
pvcaudl. (juinea-pigs, liowever, appear to react in an (‘xciqdionaf 
manner. Tive were inociilated from an infected dog and in one 
only were trypanosomes found. The period of incubaiion was -14 
days. BoiTBurvEubs observations furnish a parallel to ibis, for lu^ 
foniid that with .f. peeYCwdf the period of incubation was never less 
. tluiii; 2(,) ' days; ;a:iul ■ in one insta;n(.''e . was ' 53 ■ days . An a i i em ] )t i o 
infeed; giiineaqiigs udth positive fate ' 

Althoiigh the geneiul reaction the .trypanosorne most elosidy 
agree with those of (Bou,F,FAHl)bs sl.rain) tlie [lossibilii.v- 
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is eonsidered tliat the j)arasite may he either a mild strain of 
T\ brucet or 7\ Thodesiense, The lack of objective symptoms in 
sheep and gnats appears to exclude 2\ rhodesiense, as does the 
g'eneral scale of virulence. 

Experiments made with linmaii serum shewed that the trypano- 
some is susceptible to the action of this serum either as a curative 
or as a protective, hnt the foiuner action would appear to be weak. 

Thotigh the protective action is well marked complete protection 
was not observed. 

The trypanosome can be transmitted by G. and it 

would appear that in infective flies the trypanosomes occur in the 
gut and salivary glands, hnt not in the proboscis. 

The question of the diagnosis of species of trypanosomes by a 
study of the distribution of the parasites in the intermediate host 
is considered at some length. The trypanosome described in this, 
paper belongs to the gambiense-rhodesiense group in that it 
develops in tlie gut and the vsalivary glands and not in the |;)ro- 
boseis of G, palpalis. The T. pecmidl, to wliich it bears some 
reseniblonce in other resi)ects, belongs to the group of trypano- 
somes which develop in the gut and the proboscis of the txaiis- 
mittiiig flies — infection totale ” of Eoltbaiti). 

Note on the Life Cycle of the Tryponosome in the Alimentary 
Tract of Glossina palpalis. 

Tile development of this trypanosome in G. palpalis is in tbe 
main very like that of T, yambiense, but there are certain 
differences which, enable tlie two to be distinguished. 

The earliest evidence of development was seen in a fly on the 
thir<l to fourth day after infection. The tr:vi.)aiios()nies liacl 
increased somewhat in sme and bulk and were extraordinarily 
uniforni in type. Division was in active progreSvS and tlie para- 
sites had spread through tlie mid and hind gut. The details of 
division are identical with those of 7’. gambiense (see this 
Bulletin 1913, Vol. 1, ISTo. 3,' Abst. Nol 285, ,pp. 154-155). 
It is stated that the details of division of the four trypanosomes 
T, nanimi, T. pecormn^ T. gamlriense^ and the organism at pre- 
sent under consideration correspond. so closely that one set of 
fi.gures would correctly illustrate the process in any one of them. 

By the seventh day the trypanosomes in the mid and hind gut 
begin to lengthen. Certain very characteristic types are found 
about this period ; they are distinguished by the body being 
drawn out rather sharply and stiffly posteriorly, and in the living 
state they liave a peculiar stiff vibra tile inotion. About the 
fourteenth day long slender trypanosomes appear in the pro veil- 
triculiis where they form the predominant type. 

At this stage there is often a period during wliich no further 
development takes place, but after this interval the slender pro- 
veiitriGulus forms may be found in the hypopharynx and then 
in the salivary glands. These forms are apparently not capable 
of infecting and the development of typical salivary forms 
appears to be absolutely necessary. 

"yTlie. ' 'slender /forms attach . themselves in , or near ' tlie' 'diict,.. 
They then become broader in shape, divide, and migrate liack- 
wnrds along tlie gland where they re-attach themselves. They 
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assume tlie (‘ritliidial state and be(a:)nie quite I'oiiiided in sluqse* 
Multiplication goes on and tliis a.s a. rule appears to he l)iiiary. 
Tlie glatul becomes ('rammed witli parasites and tlie critii i,di;i 1 
forms gradmilly develoi) iniu i.rypaiiosomes. Tb.is fakes ])]Mce 
a'bout tlie 40t]i day. No evideiK'e of conjugation has lieen 
obserTed in any please of tlie eyerie, 

Tlie features in wdiicli the cycle differs from tiiat of 7\ //om- 
hiense are : — 

1. The form under discussiou is cliaraefmised liy a rapid ami 
niimeroTis early develo})me:nt in tlie mid and hind gnf . tlie (‘indy 
infections sbowing far greatcu Jiimihers of ])arasites tlian 74 y/n//- 
hiens(\ 

The type of trypanosome present at tliis p(udod shows a sl.rik- 
ing uniformity in sliape and size, 

2, Tliere is in tlie tryiianosome liere described a marked |)ause 
between the first apipeara.m^e of the trypanosomes in ilie iiroven- 
triciilus and their invasion of the salivary glands, wiriidi in ay 
amount to as iiiucli as 15 to 20 da:ys. 

d, idle gland infections sliow far liiglier numbers tlian in the 
cycle of T. /janihiciuse, but the development in tlie glands in tlie 
strain under observation oeeupied a considerably longer pmdod 
tluin. is the case wdtli tlie sleeping sickness organism. 

(405) ]3la(:!K'L(:>civ (lb). A Study of The Posterior ¥iiclear Poriiis of 

7'rypmi(hsoiiui rltedesi^ni.^e' (Stephens and P'antliaiii) in Rats. 

,/T/in. Ih'op. Med. ParKsit. 1010, Alar, 01. \d)L T. 
No. 1. pp. 101-112. Witli. 1 iexl-fignre. 

Tlie experiments detailed in tliis piaper were carried out with 
the object of (letermiiiing tlni time of app(‘aran(‘(' of |)osi:erior 
luiclear forms in tbe periplierai ('ircnlation of rats and the 
miinerical rela iioiisliip wdiiidi tliese forms Inair to oiluo' forms of 
trypiinosoines jrresent in the lilood from day to day. 

A series of four groups of rats were inocaihited iiitraperihincaUy 
with, measured doses of trypanosomes and tln^ a\‘erag(‘ duration oi' 
the period of incubation and of the ('ourse of tlie disease noted in 
■each ease. It w'as found lliat no definite variaiion of thesi? periods 
could be discovered in the difterent groups, in spiti^ of tlie fact 
that the dose in one group was eiglit times as large as that given 
in anotlier group (S million and 1 million). The av'erage |H‘!‘iod 
of incubaiioirw’as. 4*5 days, and the a-vei'age duralvion of t^lie disease 
'I5'5' days., Daily examinations were made of the lilomlyand' in 
each' film. ',201) t'i'\’'pa/].ios(')in,es w'ere counted. I'li 'lamni.ing ,tii,esi‘' 
every tyjie of jiarasite whether dividing or riot was inciliicled, [iinl 
the numbeu of trypanosonies showiiig jmstmam* nu('l(M was noiecL 
The ])osterior iiuclear forms were (ilassified a<‘<'ordi!.ig to i lu^ pi^si- 
tion ocmipied by tlie nucleus,, and threir groups were made: A, 
those ill \vhich D nneleiis was only just jiosterior to ih(‘ .middle 
point of the liody; D, those in which the nmfiens was ])lac('d mid- 
way betweem the mid-point of the l)ody and the jHisicaaor end ; 
0, those in wliich the nmleus was quite <*iose to the blcqiharoplasi . 

The first try ])anosomes wh,i(‘h ap])eared in the jxo'iphm-al Islood 
w(‘re ot tlu‘ long and slender, or i.utennediate iyjies. tSubscMjuenl iy 
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sliort forms made tlieir api;)earaii(‘e, and after a few days posterior 
iiuclear forius, Tlie A form appeared first, tlieii tlie B form, and 
lastly tlie C form. Oixaisioiially A and B forms appeared to- 
getlier, and also A and C' forms made a simnltaneous appearance, 
Iviit in no ease Avas the form alone obser\'ed as tlie first t 3 ?"pe of 
])osterior nuclear foiMii to occur in tlie blood. 

From tlie counts made it apxieared tliat tlie ])osterior luicleated 
f linns increased in nnmbers from the time of their appearance, 
lioth actually and relatiA-ely to the other forms of the 
trypaiiosonies. 

The constancy of the results ohtained liy counting 200 jiarasites 
in eacli, film Avas controlled by coimts made of a tlioiisaiid trypano- 
somes in each daily film from tATO of the rats in each group. 
The results obtained confirmed those olitained in the xirelimiiiary 
counts. 

In seA^eral rats from Avliicli films Avere made after death it was 
obserAa-id tliat the xiroporbion of xiosterior nuclear forms to otlier 
f ornis i ncrea sed {considerably . 

The Aairioiis Auews that liaA^e been expressed to account for 
ptisterior mnclear forms are considered at some lengtli. Tliese 
expJanat/ions are : 

(a) The oceiirrence of such forms as a constant constituent of 
cei'tain si;rains. 

(b) A . mi xed ' i n f ecti oi i . 

(c) (hAi'tain unexplained influences in the lilood eiiA"iroiiment 
ahecting tlie pai'asites. 

Id) Tlie transmitting agent. 

The arguments against tlie first of tliese explanations are weaker 
thrill tliose against tlie others. 

Tlie oc(cuiTeuce of posterior nuclear forms in aiiimal, trypano- 
somes is referred to, and it is said that tlie fact tha.t vSiich 
fomis are found in animal strains does not diniiuisli their 
claim to attention, since animals are knoArn to be iiifeefed 
Avith, liunian trypianosom The argument, that if so many 
aiiimal strains are capable of infecting human beings tinme 
would be a great ainouat of hiiinan tiypanosoniiasis in regions 
where it does not at present aboimd, is not coiielusiAm. It has to 
lie definitely proAmd that there is actually no hiunaii trypaiioso- 
iiiiasis in such animal-infected regions. The experience in M'yasa- 
land, and in Eliodesia, Northern and Southern, renders it neces- 
sary to, lie cautious, in considering a region free, from slee_piiig 
sickness.'^ 

(406) STEPiriraS' (J. ' W: W.) ■& FanthaM' (II. B.). Tnrther 
Measnrenients of l^rj/panosrynia r/ioic.sncn-.'ic' aiid T. 

—Ann, Troji, Med. Pam sit, 1%YA. Mar. 31.' Vol. T. 

:■ No. !.■ pp. 27-39.: ''A'" ■ ■ 

This paxier contains detailed measui-ements of 1,000 tryxiano- 
somes (noii-drading) taken" 'from; a, ■single rat ■infected with 
T, rliodesiense ' from another infected Avith T,, ' gaMlnense, the 
measurements being taken, 100 daily, on consecutive days. 

Ill each case the whole of the figures are giAu^n, and from them 
xatious tables ' are,' ■constrxicd^^^^ 
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111 Table III, tlie trypanosomes are classified in Bruce's three 
gi’Diijis (a) 13 to 21 microns; (b) 22 to 24 inicroiis; (c) 25 niierous 
and upwards, and it clearly shows tliat there is a, great daily varia- 
tion in the proportions of ihe different groups present in tlie l)loo(l, 
thus rendering a series of nieasurenients made froni pi’oparations 
made from an animal taken at randoin liable to considerable 
inaccurai'Y, 

Tlie wliole of the steps are rei)eated witli T. fjainhie/i.u> : the 
ineasureinents of 1,(.)()0 tryjianosomes, measured 100 dail\g from 
a single infected rat, arid the tallies of avemges and grmi}is as 
before. 

Troni the table showing the group divisions of tlie irypaiio- 
soines it is seen that ihe daily variation of the percentage of ihe 
different forms present is even greater in tlie imse of 7h gam- 
/>/cn.sa! than in T. rhode.'iiense. 

Tile measurements of botli trypanosomes are repiresenied 
:grapIiicaHy. 

It is seen from the results obtained that ihe average, nn}xi- 
111111 X 1 , and. miiiiiiiiini ineasiireirieiits of T. gamMense are a little 
greater than those of T, rlwdesieme and that comparing the 
trypanosomes according to Buxtck’s groiips tlie most marked 
differences lie in tlie xiercentage of short a,nd long forms, the 
intermediate forms being about the sa.iiie percentage 

in eaeli ease. Short forms pi’^Mlominate in 7h rliodesieiue in the 
extent of about T x>^^ cent, and long forms predominate in 
T. (/(mibtejise to aliout the same extent. 

The aui.liors state that there is a, fail* (xirriisxioiideiiee In'inaMUi 
tlieir own curves and tliose constructed liy JIiiiTCit, bui rione 
between their own and tliose constructed liy luxariH) and 
yoiUvE. Tlie^' believe tliat tliese differences must l)e due lo 
<li.fferences of metliod. 

The authors liave constructed three curves in all (1) based on 
1,000 trypanosomes from various animals, but iinduding 6(]0 rat 
tiypaiiosomes ; (2) based on 600 from rats alone, 

where samples of 20 were taken on a number of days from 
difi-erent rats; (3) 1,000 trypanosomes in. ken 100 daily from one 
rat for ten days. 

The three ciirTes have this in common, that tlie peak of each, 
is at 26 microns. Further, there is close agiHu-^inent hetweeii 
'CnrveS'(2) and (3). ' . 

The possibility is noted tliat trypanosomes taken direrd. from 
the natxxral vertebrate host or from tlie fly may hax'c (diaraciers 
different from those that have been iiiainiained in laboratory 
■'-animals. ' ' ' F, 

4 Conclusion;': — ^ 

■; ■^:[ We ':must ;admit that we had hox^ecl to be, able .to clistingnish 
between the two sxiecies, T. vhodedense and 7\ [jamih I liy 
measuring one thous^^ specimens of each, organism. Though 
these biometric results are not sufficiently conclnsive, we think 
that it is generally admitted tliat the two species are distiii(*t. 

Microscopically, the twm trypanosomes are indistingmishable 
except by the jiosterior nuclear character of T. rhodcHieiise. We 
believe that a curve only expresses graphically what the eye can 
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appreciate under the microscoiie, and that if two trypanosomes 
-cannot be distinguished microscopically^ we shall not he able to 
do so by measuring them. However, provided that further 
^experience enables observers to agree as to the best procedure, 
it is no doubt a great advantage to have a correct grat)hical 
expression for what is otherwise only an impression, although 
it may be a quite accurate one. Further, these measurements 
should not be regarded as useless, as they will undoubtedly form 
tlie basis (provided all the j)rotocols are given) for a critical 
statistical investigation in the future.'’'’ 

In making the ineasurements the authors adopted their plan 
of ])rojeeting the trypanosomes directly on to a screen and 
tracing them, using the ^ tangent line ’ method for the purpose 
of measurement. 


r 

(407) Faveuo (F.), Contribution a TEtude de la Biferentiation des 
Trypanosomes. [The Dliferentiatioii of Trypanosomes.] — 
ReceuU de Med Vet, 1913. Jan. 15. Yol. 90. bto. 1. 
pp. 10-13. 

Tlie anthor’s investigations were carried out in order to test the 
conclusions arrived at bj’ Levaditi and MutermiijCh. 

According to thevse authors, leucocytes attack trypanosomes 
(alive or dead) only wlien the trypanosome used in the experi- 
ments in vitro is of the si)ecies which has been used for the 
infection of an animal, the serum of Avliich has sensitised the 
leucocytes. ■ 

Favero’s experiments liad absolutely negative results in every 
instaiuie, a,lt]iougli the technique advised by Levaditi and Muter- 
milch was closely followed. Modifications of the teeliiiique did 
not lead to any better results. 

Laverax and Thiiiionx, who have also tested the method, find 
that it has only a relative value, and that it is less accurate than 
the method of cross-immunity. 

(408) Stephens (J, W. W.) & Blacklock (B.). On the Non- 
identity of Trypaiwsonia brucei^ Himmer and Bradford, 1899, 
with the Trypanosome of the Same Name from the Uganda Ox.— 

, , , Proa. . 'Roy. : • 1913.-. Mar. ■ 6. , Series B. ' Yol. 86. 

V,'.No., B 586. pp.a 

In the introduction to this paper the authors briefly summarise 
the statements that have been x)ublished regarding the morphology 
of ' 1\ hruaei. ' ' 

Brxtce states tliat tlie' trypanosomes .vary , a good deal in shape 
and size,, and. that tliey appear to vary.a little i,n form in different 
species of animals. One or two of his figures may possibly 
'..represent stumx)y forinst ' 

■.The'..descripti.on given ■' by Kanthack, Durham, and Beaxdforb 
suggests dimorphism, but no mention is made of forms without 
free flagellum. No slides were available for examination, but 
from tlie examination of .a large series of photographs (Durham) 
it xvas found that, save for one or two doubtful stumpy forms, 
the parasite was markedly uniform in shape and size. 
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Plimmeii and Beadeoed describe four forms, but neitlier tlieir 
description nor figures suggest tliat stumpy forms were observed* 

Beitce and others state that, after comparison of old Zululand 
preparatioiivS with preparations from the TJganda strain tliey con- 
sider tlieni to be identical. 

In anotlier paper Beuce states tliat 7h hracci (Uganda strain)' 
lias 26 per cent, of non-fiagellate forms. 

Laveiiak classes 7\ brucei among the iu()Tioinor|)lii(*. i;rypano- 
soines. 

The present authors have made a, detailed exaininaiion of tlie 
iwo strains in a series of slides througlioiit tlie entire period of 
infection in vai'ioiis a/nimals, rats, guinea-pigs and rabbits. 

The Zululand strain of trypanosome was derived from ^Va dog 
infected by the disease on the voyage from Africa, and lirought 
to England in November, 1896, by l)r. Wagliorn/' 

The U gam la strain was obtained originally from the Ilgandii 
ox in 1909. Ill 1912 tliis strain was lost for a short time, but 
was returned by Mesxil, who- received it from Liverpool. 

The authors state that they liave established tire following 
facts : — ' 

(a) The Zululand strain is typicailly inoncvmorpbi and the 
trypaiiosomes possess a long free flagelluni. Short forms reseinb" 
ling true stumpy forms are to be found, but prolonged search- 
ing is necessary to discover tlieni. 

^ (d) LaveeaxIs strain of T. hraecl is momymovplM. lixainina- 
tion of , old Zululand ■ slides lent "by NuTi’Anr, Seinxec, and 
P.lim;mee show tluit the strain is monomorplii<% altliougli pm- 
longed searcli reveals sliort forms, l>ut tliese'lmvc not the somc- 
wliat indetiiiable cdiaracteiristii^^ aiipeainnce of true si uiniiy fcuMiis. 

(c) The Uganda strain is typically dinior|)l) ic, true stumpy 
forms being easily found and occasioiially in abundance. 

The Uganda strain was kept by ■Mesnii. in mice for nea.rly a- 
year, and very few stumpy forms were to be found, but they 
imniediately reappeared on the trypanosome lieing passed ink) 
guinea-pigs. 

Tlie authors suggest three expila nations of the facts: — 

1. That the strain that has been <lesignated 71 Imicel, Zulu- 
land, is not tliis strain at all, but some other tr,\'p;ii:iosonie inocu- 
lated erroneously during the course "of ' ino(,aih:,itions .extending 
over years. Tliey do not; think this view is tenalde. 

3. That Beitce inay have sent to Plnglaiul a. strain oihm; {han 
the one with wliich he was working in Zuhihriid. Tliis is 
thought to be all tlie more likely as JbuFCE was abh^ In infe<d; 
dogs from wild game, and there was no suspicion at Ike tim<^ 
of the multiplicity of animal trypanosomes in Africa. 

3. Tliat the strain originally sent to England was dimorphic, 
but that it lias now become monomorphic. Tliis may luive come 
about in two ways : — 

_ a. The^ strain was originally a mixture, the stumpy form 
having died out. They regard this view as not impossible, but 
cannot at present prove or disprove it. 

/n The strain was originally dimorphic, but not a anixtirrc, 
and that it has become monontorphic. Of such a (diange there 
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is i}.ot iiiiicli evidence at present, but it Ixas been noted by Mesis'IL, 
and confirmed by the authors, that the Uganda strain kept in 
mice for a ^’■ear was almost, but not entirely monomorpliic, but 
that in guinea-pigs it at once showed its normal characters. 

The authors suggest that the Uganda trypanosome should be 
renamed 7\ ugmulae. 


(409) Laveean (A.) & Roudsky (D.). Essais d^ImmunisatioE 
centre les Trypanosomes pathogenes. — Trypanotoxines, 
[Attempts to Immunise against the Pathogenic Trypano- 
somes. — Trypanotoxins.] — Bull. Soc. Path. Exot. 1913. 
Mar. Vol.^'e. No. 3. pp. 176-181. 

This paper contains the results of some experiments in which 
the technique devised by BnAinsr and TnicHMAisrx was followed 
save that the materials were prepared with aseptic precautions 
instead of sterilisation being effected by means of toluene . This 
was done because it was found that accidents occurred if every 
trace of toluene was not removed. 

The material used for the immimisation was a powder com- 
posed of dry trypanosomes (briicei) which was suspended in salt 
solution. Each mouse received five closes of 2 eg. at intervals 
of five clays, the inoculations being intraperitoneal. 

In the first series of experiments an attempt was made to 
vaccinate eight mice, but each succumbed to a test inoculation 
with virus. 

Two attempts to vaccinate two rabbits by a similar method 
also failed. The dose of dried trypanosomes given in these cases 
at ea(di inoculation was 5 eg. 

In the third batch of experiments serum was obtained from 
a rabbit which had received four intraperitoneal inoculations 
of 5 og. of dried T. hrucei. Two mice were given 1 cc. each 
of this serum by intraperitoneal injection, and on the follow- 
ing days were inoculated with blood containing T. hrucei in 
very small numbers. Both of these mice died. 

ii third mouse was tested after the administration of the serum 
by inoculating it with T. congolense. This mouse became 
infected but apparently recovered. A control mouse inoculated 
with T. congolense became, infected and was still infected at the 
time of writing. ' , 

In all the experiments control animals were inoculated with 
the test virus. , 

A second rabbit which received seven doses of powdered dry 
1\ hrucei yielded a serunx. which was not more active than the 
first, and the serum of this rabbit failed to protect when it was 
mixed with the virus at the time of the inoculation of the 
experimental mice. 

The authors find that the method is of no value, and they 
point out that for their experiments on eight mice and four 
rabbits more than a hundred large rats had to be killed for the 
provision of the trypanosomes* 

According to Beaux and Teichmaxx T. hrucei does not con- 
tain any toxin and here again the authors’ observations are at 

8or>2y C 
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Tariaiice with, those of nncl <let*ai,Ls 

are given of two experiments in wlvieh. the intrir})eritoiien I inoinn 
lation of two mice with 6 eg. of dried 7h briiael (‘a used iiiiirked. 
syiii.]itoms of ill liea.lt]i with, hypoth.erniia. in one and death with 
a Jov'ering of tlie te,nip era. t lire of 5 degrees in idle ()t,iier. 'hliere 
was no peritoneal haennirrhage to aeooiint for tlie aniinalfs deatli. 


(dlO) vox ScHiTc,i.a:i,ANN (W.) & Werxic’ivk (K.). Einiges liber 
Metlioden mid Ergebiiisse der Trypanosomenzitclitniig. j i[(d,'li,od,s 
and Results of Trypanosome (inltiva lion . ] --(hop ralhl. /. 
Bald. 1. Aht., Orig, 1913. Mar. 1. VoL 08. No. 2. 
])p. 24R255. 'With i' text-figure. 

In this paper are descriheil various iiiodifiiatlions of tin* .Xovy- 
MeNeal method of ciiltiva-ting trypanosomes. A.tien,i})ts were 
made to replace the rabbit blood by blood frcini otlier animals 
and a],so by tising mixtures of sernm from one spe(d.es witli r*or- 
piiscles from another. The metliod w-as fiiid>her nnitlified in tliat 
the tubes of, media were sterilised by b,eat after tlie ],)ro<„‘esseS' of 
preparation were complete, in order to destroy any (‘onianrina- 
tion that might have gained access during tlie defibriTiation of 
the blood. 

A table is given in which the results of sixty experi,uienis are 
set out. This table show\s the nature of the medium, its age, 
the iiunilier of tulies inoculated, idie results, the iieriod for u’liich 
the cultures reiiia in ed alive, and the iiuinliei’ of geiiera lions 
througli which eawh was (mrried. 

For tlie niajority of the experiments bird irviuin()S(»iin‘s warn 
used. 

It was found tliat no particular blood or scrniri vais espiadany 
favourable for tlie cultivation of tlie parasites. 

Details are also given in, tabular form of a large luimlier of 
culture experinients made to control the correctness of 
Schatjdixn’s view regarding Haemoproteas and 7\ ariy}n. ^Idie 
anthors^ were unable to obtain any evidem^e in support oi liis 
conclusions and tliey are unable to agree with tlie view exjiresscd 
by Mayer who claimed to have proved the aceiiraev of 
ScHAUDixx’s observations. 


(411)' PoNSELLE (1.,). Eecherclies - snr la Culture in. 'mdni ■ 
Trypanosome de PAnguille ' ( pmmilamini Iiaveraii, 
, : et Mesnil 1902), TJne Nouvelle kodificatio,u an Milieu de lovy 
z.y y et' Macl'eal.— [The Cultivation In aitro ,of the frry luaiu. 
some of the Eel,]— Rend. So(\ Biol 1913. hVb 21 
,Vol,,T4. ..No.Ay; 

Rjd'ernrig^^te the various publications regarding the 

cidtivatiou of states that, he has 

tried the NNN mediui^^ blood medium of Mathis, 

but has never obtained more than a prolonged prese,]*vaiion of 
the parysite as it occurs ^in the blood, ■without any indiea,tion of 
multiplication. In one instance the parasite 'was maintained for 
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more tliaii a nioiitli. Tlie nutritive value of the media, tried 
has been determined in each case bv making* (niltiires of 
2\ lewisi. 

A iiioclification of the NKST medium has however Imeii found 
ill which -T. grannlosum grows i^apidly, and in which, the forms 
observed in the intestine of Heniiclepsis rnarginata , the inter- 
mediate host, have been developed. 

Tlie composition of the medium is as follows: — 

Unwashed agar ... ... ... 20 grammes. 

Ordinary water ... ... ... 1,000 cc. 

The agar is melted and filtered and distributed to tii))es in 
quantities of 2 to 3 cc. and then sterilised. After eoolingv to 
50^ C. an equal volume of defihrinated rabbit blood is added 
and the medium allowed to set in the slanting position. The 
culture inediiiiii is the water of condensation. 

The feature of the medium is the omission of sodium chloride, 
rendering it very hypotonic as compared with the l)lood of verte- 
brates. The presence of 4 per 1,000 sodium chloride does not 
absolutely inliibit growth, but very few of the trypanosomes 
divide. 


(412) hrATTAK--LAE;RiE.R (L.). Contribution a TEtnde de TAction de 
la Bile sur les Trypanosomes. [The Action of Bile upon 
Trypanosomes.] — Bull, Soc, Path. Emot, 1913, Jan. 
Vol,.'6,.' 'No. 1. ,pp. 24-28. 

'Uhe experiments were carried out with tlie acentrosoinic 
variety of T. hrucei (Werbitzki), a,nd mice were used in the 
majority of instances. The trypanosomes were ol)tained by ceii- 
trifugiiig citrated blood, remcwing the trypanosome layer, and 
washing with salt solution. The bile was, in most cases, fresh 
ox bile which had been passed tlirougdi a Chamberland filter. In 
the immunisation experiments, however, desiccated bile Avas 
used, the bile being dissolved in salt solution. The ” 

used wus the sediment of washed trypanosomes mixed with an 
eqxxal volume of salt solution. 

In the first series of experiinents the action of bile xxpon trypano- 
somes was tested. 

A series of txxbes was prepared by mixing two drops of virxxs ’ ’ 
wuth texi of salt solxxtion and then adding bile to each tube, the 
first receiving two drops, the second three, and soon. A control 
txxbe was kept (the first tube in the axxthorh series). 

Preparations were made from each, of the txihes after an 
interval of ,15 minutes.' ; ■■ , ■ ; 

So motile trypanosomes could be seen by direct examination 
of a preparation from the first txxbe. In the other txibes, xip to 
the seventh, the resxxlts w^ere found to be “ doxxbtfxxl,’’ while in 
the seventh, eighth and ninth no trypanosomes could be seen 
at. all.' ■ v. 

The contents of txxbe 1 proved fatal by, intraperitonea 1 inocula- 
tion into a moxxse. The contents of the ninth txxbe of the series 
faihal to infer't. Tlie resxilts of inocxdation with .material from 
the other tubes of the series are not given. 

0 i> 
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Ill tlie second experiment, blood containiiip* ii. large nniiilier 
of trypaiiosoines was placed between, a slide and cover-grlass, 
a 60 per cent, solution of bile placed at one edge of tlie cover- 
glass, and the slide set aside at room temperature for 15 niiivutes. 
At tliis interval tbe teypanosoioes were found io be still inoiile 
and apparently normal. After 20 iiiinutes ilie iiiovements were 
slowing down and after a furiilier five iiiinutes all iiiovivinent 
bad ceased, and tbe ti‘ypanosoii)es liad a large posterior Nuermle, 
After lialf an liourls exposure to tbe l)ile tlie (iiitlines of* tlie 
trypanosomes were ill -defined, and slvortly after tbe parasites 
appeared granular and sbruiilven. 

Tlie tliird ex|)eri:me:ni; reproduced tlie second sa\n idiat: the 
preparations Avere fixed and stained v'itli (llemsa. 

Ill ilie first imeparation the ma jority of i; lie trypinnisoines were 
well stained, liut some were swollen and stained of a faint pink 
colour. In the subsequent |)rej) a rations various singes of de- 
generation Avere observed, until in. tlie sixtb the flagellum wjis 
practically all tliat reinained, tliere being a feAv cvhroiniitiii-like 
granules adlieriiig to it, wliieb no doubt laipresented tbe last 
reinains of tlie cytoplasm and nucleus. 

The second series of experiments Avas direcied tou’ards tlie 
treatment of try])anosomiasis by means of bile. 

By experiment it was found that the toxic dose of Idle for a 
inoiise Aveigliiiig 20 grammes was about 0*5 cm 

In this series of experiments tlie trypainisiime of sim'a W'as 
used. A control mouse died on the eigliili day. A second mouse 
was inoculated on tlie seventh day after infection, avIh'ii try|)ano- 
soines Avere A' not scanty ” in its blood, ufitli 0‘f5 ce. of Irile. 
The mouse died tAvo hours later, trypanosomes being presc^ni; u|> 
to the time of death. 

The tliird mouse received twicm the dose of bile, and died in 
three liours, tlie trypanosomes again persisting up to the time 
of death. 

In a second experiment a mouse in AA'Iiose lilood tryiiaiiosiinies 
were scanty was given 0*5 cc. of bile. Trypaiiosoines w^ere not 
again oliserved in its blood during the day, but tlie animal died 
on the folloAvixig day. 

In the tliird series of experiments an attempt was made to 
immunise mice by administering successive doses of a niixture 
of virus” and bile, which, liad been incubated at 38*^ (T for 
15 minut;es,' the .quantity of ■ bile in the successiAm doses /fletweas-' ' 
ing. no case was it possible to sliow' that the mice' acquired ' 
any immunity, , ■ 

{413)' HonMES,' (J'. I). E.); Salvarsan in the .TreatmeEt of Surra", in 
Horses, — Memiovrs of o / in India, Voirrinary 

.' "'i^Series. .'1913.; Vol. .L vNo. 2. pp. 89-107. 

In preliminary experim^^ the toxic dose by intra, venous 
injection was ascertained approximately, and tbe elTeci-s of both 
small and full sub-toxic doses were gauged by tbe period for 
Avhicli the peripheral circulation remained free from trypano- 
somes after ireatment. 
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In the first series of experiments IT animals were giyen a 
single dose of the drug. Of these three recovered^ 11 had 
relapses^ and three died. The dose administered varied from 
'0014 to ‘0094 grammes per pound body-weight. 

In the second series of experiments three injections were given 
at intervals of one day. Only two animals were treated in this 
manner ; in one there was a relapse and the other remained under 
observation for ten months without a reappearance of the try- 
panosomes being recorded. 

Two animals received three injections at intervals of one week. 
Ill both cases there was a relapse. Four animals w'ere given, in 
addition to the three injections of salvarsan, one dose of arsenic 
in holm, the dose being 1 gramme. In none of these was a cure 
effected. 

The author’s conclusions may be summarised as folloW’S : — 

1. The toxic dose of salvarsan for the horse administered intra- 
venously is approximately '01 gramme per pound body-weight, 
but individual siisceptibilty exists. 

2. An intravenous injection of salvarsan is followed by a dis- 
appearance of trypanosomes from the peripheral circulation for 
periods varying from 6 to 36 days. The relationship between 
the dose of the drug and the period of absence of the trypano- 
somes is neither regular nor definite. 

3. Ill three cases a single dose effected a cure. 

4. By repeated administration a tolerance to the drug is 
established. 

5. Three intravenous injections did not give results superior 
to those obtained by a single injection. 

6. The administration of a large dose of arsenious oxide 
followed 24 hours later by an intravenous injection of salvarsan 
produced no lietter results tlian a single dose of either. 

(414) Holmes (J. D. E.). Salvarsan in the Treatment of Surra in 
Bogs . — Memoirs of the Dept, of Agrlc. m 'India, Veterinafy 
Series, 1913. Vol. 1. No. 2. pp. 109-146. 

The difficulties in the way of treating dogs for surra lie in 
the facts that the dog is particularly susceptible to the disease 
and also very intolerant of the drugs which have given the most 
encouraging results in other species. 

Twenty-nine dogs were given a single injection of salvarsan in 
doses varying from ‘006 to ‘063 grammes per pound body- weight. 

Of these two i*emained under observation for 370 days without 
relapse,. Eleven died in^ periods' varying' from a day to several 
weeks after treatment, but for the most part trypanosomes were 
absent from the circulation during that time. In four cases 
there were relapses, and the remainder of the dogs had to be 
destroyed before the experiments were complete owing to their 
having come into contact with a dog suspected of rabies. 

In all these cases the drug was administered in a 0’5 per cent, 
'solution,' 

In six instances the drug was used in a 1 in 250 solution, but 
all the dogs died within 48 hours after the injections were given. 
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Six dog‘s received three injections a,t intervals of ii day, but 
either death or relapse oceiirred in each case. 

Of two dogs which receiTed three injections at intervals of a 
weeiv one recovered and one died. Sinrilar results attended tiie 
experiments when only two injections were given at a siinilar 
interval. 

Three dogs tvere given a. single subcutarieous injection Itnl none 
recovered. It was found that subcutaneous injection prodnind 
paiiifnl swellings which either burst or were absorbed. 

Iiitraiuaciilar injection proved successful in one case and failed 
in anotlier. 

The following conclnsions are drawn: — 

1. The toxic dose of salvarsaii for the dog is about *025 
graiuiue per pound body-w'-eiglit, and *02 graniine is fairly well 
tolerated. 

More dilute solutions produce more imarkedly toxic syiii])io!ns 
than more concentrated ones. 

2. An intraveiions injection may cause the disappearance of 
the trypaiiosoiiies fi‘om tlie circnhition for periods varying from 
20 to 97 days. 

3. Bepeated injections do not give better results than a single 
adiniiiistration of the drug*. 

4. Subcutaneous and intra, muscular injections are not wa>ll 
borne. Three rid)l)its wliich were given doses of “000042 to 
*000004 gr.iriiine intravenously all recovered . 

(415) Salmon (lA). I* Acridine dans le Traitement de la Maladie dn 
Sommeil experiinentale, | Amn'dine in the Ifr(uii:iiieiii. of expcu'i- 
niental 81eex)ing Sitvkness.] — Conipt, JiBnd. Soc. BtoL 1913. 
Jan. 24, VoL 7'4. Ko. 3. pp. 134-136. ■ 

A iiuinber of observers liave recorded the effects [produced by 
certain dyes of the acridine or oxa.zine series o])on i.rypa:u()s<)iiies. 
There is vital staining of the blepharoplast, followed by dis- 
appearance of this structure, and destruction (.)f ilie parasite. 

During tiie course of a nuinl)er of experiments regaialiug tlie 
process by which these changes axe produced the author Inis 
obtained some favourable results iii the treatment of trypiiiio- 
soniiasis, and especially with T. /ya'/ninm.s'C. 

■The' strain oi T, gambie/iue used was one whicli constantly 
■■proved fatal to mice in six days.' ■■The dye/whicli, gave 'the best' 
■■:'results ■'^, was Trypoflavin A (acridine) 'nidniinistered 'subcn- 
;taneously. . . 

■V ■.^■■,A :dose.'<:)f',()*06 mg. was found to .protect a/' mouse wlieil in, j acted 
simultaneously with infective blood. In one exi)erimeiit, in 
whieli the curative action of the dye wns tested, four mice show'- 
ing numbers of trypanosomes in their blood were injecited with 
doses varying from 0*25 to 0*04 mg. and all save the one which 
received the smallest close recovered. The latter still showed 
trypanosomes in its blood on the seventli day of the disease. 
The control mouse died on the sixth day. 

Experiments showed that there is a large margin between the 
toxic and the therapeutic dose, the proportion being a])Ouf 5 to 1. 
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li;, liowever, tile toxicity of tlii.s dye be compared witli tliat 
of the various aniliii. dyes,, trypofluviii falls into the class com-” 
prising the dyes of fairly high toxicity; care should tlierefore 
be taken in its application. 

Tlie destruction of the parasites occurs slowly. Trypanosomes, 
may lie found in the blood several hours after the injection. 
This is somewhat different to what happens in the ease of 
arsenical compounds^ which destroy trypanosomes within an liour. 

A ]K)int in favour of acridine as coini)ared with sncJi vsubstanees. 
as trypanblue is that it does not vaime general colouration of the 
tissues ; it produces, however., a yellow fluoreseence in tlie urine, 

(416) hoLEs (A. C.). Trypanosomes found in a Cow in England. — 
Farasitolofjy. 1913. Jan. Vol. 5. No. 4. pp, 247-252. 
IVitii 1 plate. 

After summarising the literature tiuvt< has appeared on the 
occiiiTence of trypanosomes of the tlieileri type in the blood of 
cattle, tiie aiitlior describes two specimens found by him in the 
blood of a cow in Dorsetvshire. 

At the time wlien the trypanosomes were found the aiiinial was 
the subject of I'edwater, Babe.na hovlH being present in the blood 
and about 2 per cent, of the blood corpuscles invaded. Two- 
parasites were found in one blood film out of seven examined^, 
and none were found in 20 filins made two days later. 

Tile ti',y])ani)S()ine measured 98 microns in lengtli inchidiiig 
the flagelium. Tlie body measured 88; tlie flagelium 10 ; from 
the postei’ior extremity to the Idnetonucleus 37, and to the centre 
of tile troplionucleiis 44; the diameter of the body 6; rmcl the 
'widtli of tlie uiulnlating meinlirane 3*5 microns. 

(417) Cazalbou (M. L.). Observation d’un nouveau Trypanosome, 
chez le Lapin, [A ne^v Tryiianosoine of the Eabbit.] — 

, Receiiil de Med. Vet. 1913. Mar. 15. Vol. 90. Nob 5... 
pp. 155-158. 

The following details are given of an outbreak of disease occur- 
ring *a mong* soine young rabbits at Eennes. 

The animals when about three vreeks old suddenly ceased to- 
grow, rapidly lost condition, became affected wdth paralysis of 
the hind limbs, and died after a few weeks. The appetite re- 
mained good throngdiout. 

Examination of the blood revealed the presence of a trypano- 
some, a single specimen; beiiig'fflTund. in 15' blood' smears. 

The parasite was a very large one iiieasuring about 80 microns, 
in length, and having a free flagellum ineasuring 10 to 12 
m.icrons. The body at, its widest part measured 8 'microns, and 
an undulating membrane was distinctly visible opposite this wide- 
portion of the body only. The nucleus was central and oval in 
shape . It appeared to be composed of homogeneoxis protoplasm . 

The a iitlior failed to infect guinea-pigs by inoculation, and 
-'.circimistaiices prevented lum- 'from inoculating , rabbits,;, so - thatv 
he was unable to establish the pathogenicity of the trypano- 
some. A number of ref ereneeB :are given to records of the occur- 
rence of trypanosomes in the rabbit. 
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(418) Danulesco (Y.). Essais de Gulture du Spirille de la Poule. 

[Tlie Cultivation of tlie Spiro(,*liaete at tli.e Bowl.] Co'/apL 

Bend. Sac. Biol. 1913. Feh. 28. Yol. 74. Yo. 8. 
pp. 369-371, 

The author has sueeesstully a].)plie(l iJie luediuiij descrilHai by 
Yoguciii to tlie cultiva,tion ot the Spii'oclia-ele oi' iJie fou l. 

The infective blood is mixed with an equal volume of 1*5 per 
cent, citrate solni,ioii and distributed in quantifies of about 1,0 
drops to tubes in which Juia'c })eeii placed fragraeuts ol f'l’c'sh 
rabbit kidney. Ten or fifteen cubic centiinetri's ot uniillered 
sterile ascitic fluid are then added and finally a layer of slcuah^ 
vaseline. The tubes are iiumbated ai. 37^ C, Ahsoluin asepsis is 
essential. 

Four samples of ascitic fluid Avere used in tlie experimeiiis and 
one Avas found to be far superior to tlie other fliree. 

The author has found that in citrated blood iiuiiiitaiued iit 
37^ C. tlie spiroeliaetes Avill remain aliAUA for 24 to 36 hours, for 
48 hours in broth ccintaining a fragment of fresli tissue, slightly 
longer in simple ascitic fluid or ascvitic agar, and for (if teen to 
twenty days in tlie medium described. 

In the latter medium the multiplication of the parasites is 
rapid. ^Vii.liin tAventy-fonr hours there may lie 15-20 spiro- 
cliaetes in each field ol the microscope where iininediately after 
inocxilation only four or five conld be seen. During flir* follow- 
ing three days the luimber may be more tliaii doulded. 4,4ie 
sjiirocliaetes preserAU) tlieir motility and tliei.r gencxraJ, a pp(?ara '.nce 
saAnx that they are as a rule a, H idle shorter fliaii {-liose occurring 
in the blood of an infected bird. During i;he first day (he |)arm 
sites are present in all x>arts of the licjuid and ospixcially ariiund 
the fragment of kidney. Gradually they begin fo collect into 
little masses, and as the cultures gel older show’ a imuh'iicy in 
ixass into the u]:>]3er layers of the licjiiid. 

From the fifth day, and sometimes even earlier, some of tlie 
siiirocbaetes present a deformed and irregular iippeai'arn'c, and 
they may also appear to lie granular. The graiiular iiaihsiies 
have lost tlieir motility. In tlie imijority of the tubes the para- 
sites are all dead by the tAvelfth day, but soinetiines iliey survive 
until the 15th day and in one case a culture was still alive on the 
20tli dayy. 

Subcultures have been made using as seed nia((M‘ial miltures 
from four to seven days old. The author has suciaualed in obta/iii- 
ing five generations of subcultures. In the laii^r gcm\ra lions an 
iiicreasing rnmiber of the tubes proved slerih^ and IIum’p xvas a, 
,, steady, decrease in the abundance of the groAvtli. 

■{419) Latoov ' l^owelles .'lechercheS' sur 

Th^rapeutique Mercurielle des Spirilloses (Sp. des Ponies et 
Syphilis dn^^ L^ [YeAV Immstigations ri'garding the 

Alercurial Treatment of the Spirochaetoses.J—Co?)?;;/:. Bend. 
Soc. Biol. 1913. Jan. 10. YoL 74. Yo. 1. p]). 18-21. 

The group of compounds investigatcnl by the autliors in these 
experiments were the dinitro and diamino (jompoumls of the 
im.u’cury salt of dioxy diphenyl. 
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Tlie toxicity luid tlie instability of tlie luercnry salt of dioxy- 
diiiitrodii)lieiiyl and of dioxydiaininodiplienyl rendered ttein iin- 
suitable, and the diacetyl derivative of the second of these sub- 
stances was the only one found to be of any value. 

h'or the sake of convenience this substance is called No. 114. 
It contains 42’8 per cent, of niercuiy and the solution used was 
pr€‘‘pare(i by mixing U‘2 g*. of substance 114 with 2 cc. of normal 
sodium hydrate and 18 cc. of normal salt solution. 

Nor the rabbit the toxic dose by intravenous injection was 
found to be 0*04 to 0*05 per 1,000. The toxic dose was that 
which ymoduced a fatal result in 15 to 20 days. The toxic dose 
for the fowl was practically the same. 

It was found that the drug exercised a. protective effect when 
administered intravenously in doses of 0*04 per 1,000 within 24 
hours after infection. The curative effect is less marked,, and 
the drug appeared to be more toxic for birds treated when 
parasites were numerous in the blood, owing to decreased resist- 
ance caused hj the infection. 


(420) Gleitsmaxx. Beitrag zur EntwiekiimgsgescMchte der Spiro- 
chaten (Borrelien). [The Life-history of Spirochaetes 
(Borrelia).] — (JentmJbl, /. Bald. 1. Abt., Orig. 1913. 
Neb. 12. Vol. 68. No. 1 . pp. 31-49. With I plate and 2 
text-figures. 

After giving a soiuewliat lengthy review of the literature, the 
author describes his own investigations regarding the life liistory 
of the organisms, special attention being paid to the so-called 

intra-corpuscular bodies (Baleour). 

Two strains -were used, viz., Marchouxas Brazilian strain and 
the Sudanese spirochaete of Balfour. 

T.Iie first series of exT)eriments wnis carried out in vitro and 
the immunity reactions of the two spirochaetes with the homo- 
logous and the heterologous immune sera investigated. 

The sera were added to the spirochaetes in dilutions from | to 
1/200, and it was found in each ease that the homologous serum 
exerted a far more porrerful action on the parasites than the 
heterologous. A polyvalent serum tested with each of the spiro- 
chaetes exerted the same effect ujjon both. 

Experiments carried out upon fowTs indicated that in spite of 
the results obtained In the parasi^^ must be closely related 
since a fowl immune to one strain was also immune to the other. 
In these experiments fowls were inoculated with mixtures com- 
posed of blood containing the parasites and the homologous and 
heterologous immune serum. The birds remained healthy. 

111 a further .series’ of experiments -fowls were infected by means 
of ticks and the survivors reinfected with the other strain. In 
each case immunity had been established by the first infection. 

The author then passes on to a consideration of Balfour’s 
“ intra-corpuscular bodies,^’ specimens being examined with 
dark ground illumination and also in films stained in the maimer 
miommended by BALFOLm. He rather favours the view that these 
bodies do reality represent a stage in the life cycle of the 
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spirocliaete, but tlint tlie}' are degeneration, products of some kind ; 
altlioiigli tlie possibility is admitted tliat tliey may repre8e.iit 
some separate iiifeetioiu 

Tabulated details are giTeii of t].ie course of infecdvion iii four- 
teen birds. Three birds infected with the Sudan strain and one 
witti the Brazilian strain showed clironic syniptoms, but in !h> 
instance was the relapse associated witli the presence of spiro- 
c lia etes or in tra -(.nirpiiscuiliir bodies. 

Wlien the parasites were numerously present in ilie elrculatiirii 
the nuclei of the red coi'puseles underwent a ])ro(‘ess of Icaryolysis 
and fi'agiuents Avlii('li, stained deeply were separated ofi'. Spirf)- 
cliaetes were also observed to x>enetrate inio red corpuscies wiib- 
out bcM'Oining a ltered in appearance, 

LEISHMANIASIS, 

(421) Row (R.)'. Some Experimental Facts re Kala-azar (Indian)* 
Second Memoir.— JZ. Trap. Med. ^ Hyp. 1913. Jan. i. 
Vol. 16.' No. 1, x>p. 1-2. 

In a. T)revioiis eoiniiiunication tlie anther lias published the 
results olitained liv inoculating MacaevH .dnivus (see tliis 
Bulletin, 1918, VoL 1, No. B, Abst. No. 301), p. 178), a;nd 
in the present paper records some furtiier oliservations on this 
and other species of aniimiLs. 

Tlie nnnikey originally infected developed two lesions alnnit the 
size of beans at tlie seats of inocnhition after 51 monihs. 
One of tliese was exevised a, fortnight ai'ter its appea,rance, ainl. an 
emulsion made from a. iiortion of it was used for (lie inociilalitiii 
of fresh aninmls. Microscopic exa.minaH.on of the emulsion 
showed that it was not rich and that therefore the doses a'liniiiis- 
tered were very small. Two mice and a. M.acaeiis miieu.s were 
inoeulated intrax^eritonally with the eniulsion, and one mouse 
with a mere trace of juice obtained by puncture oi oin^ of tlie 
lesions of the first infected incmkey. Two of the miec^ were kilhal 
six weeks and two months after inoculation and the third d fed in 
six weeks. In each case microscopic examination shen^ed that 
there had been a generalised infection. The liver of the monkey 
nvas as].:)irated four and a half months after infection and the 
parasite was found in the blood in small numbers, both free and 
in macrophages. 

vTIie liver and spleen of. the mouse -that died were ' removed: 
;,;tO',::10',,hoTirs lifter death and an emulsion, made from them, was 
injected T,ntra peri tcineally into a fresh mouvse. . ■ W'lien t'liis mouse'' 
was killed, six wee.ks later' no evidence of infection could' be .foiiiid. 

' The liversund spleens 'of the other two mice were treated in the 
: name. 'W-ay 'and in each case two fresh mice were inoculated. 'Im' 
none of these animals was any definite evidence of infection 
found, and the author thinks that these negative results may 
possibly be attributed to one of the following causes; — 

1. Possibly the animals were examined too soon, although fully 
seven to nine weeks were allowed in each ca>se. 

2. .The "possibility of the attenuation of the virus by jiassage 
through' mice. 
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3. Tile possible curative effect of tiie extract of tlie liver and 
spleen introduced simultaneously with, the parasites. 

Ill addition to the above results the author I'ecords tlie prodiio 
tioii of a local pinlieacl nodule in a Macacus smiims inoculated 
ciitaneoiisly from the monkey mentioned in liis first paper already 
referred to. The incubation period was five months. The 
nodule contained typical parasites which yielded flagellates in 
cidtures. 

Dogs, rabbits, guinea-pigs, and wild mice have been found re- 
fractory to small doses of the virus given intraperitonea lly and 
to large doses of culture given intraperitoneally or subcuta- 
neously. 

(422) Geay (A. G, H.). leishinaniose naturelle dii Chien a Tunis, 
[hfatiiral Leishmaniasis of the Dog in Tunis.] — Bull. Soc. 
Fath. Eivot. 1913. Mar. AT]. G. No. 3. pp. I(i5-16G. 

Exaiuinations made by other antbors liaA’e shown that the pro- 
portion of infected clogs in Tunis is 1*6 per cent. The present 
author has examined 127 dogs and has fonnd two infected (1*6 
per cent.). 

Ill one animal the parasites were numerously iiresent in the 
bone marrow but scanty in the spleen and liver. Cultures were 
obtained on NNISF medium, but inoculation into two dogs failed. 

In the second dog parasites were very numerous in tlie bone 
niaiTOw, spleen and liver. They were also found in tlie portal 
blood, Cultivation failed owing to the jiresence of iinpurities. 

(423) Lioxos (A.). LTnfection par Leishmaiiia des Chieiis de ITle 
d’Hydra. [Caniue Leishmaniasis in the Island of llydlra.] 
-^ulL Sue, Path. Eicat. 1913. Feb. Tol. 0. So. 2. 
p. 117. 

It would appear from the statistics that tlie Island of 'Hydra 
is mure extensively infected with kala a^^ar tlian any other 
country in which the disease occurs. The total population of the 
Island is about 6,000 and the annual number of births about 120. 
It is found that one cliild in ten becomes affected. 

In view of the facts, established by IsicoimE, that the disease 
occurs in the dog and that children can contract infection from 
that animal, an examination of the dogs hi the Island -was under- 
taken to ascertain in what proportion these were affected. 

During the summer of 1912, 48 dogs were examined, this ac- 
counting for half the dogs on the Island. As the inhabitants 
objected to the destruction of their animals the exaniiiiatioiis 
had then to be brought to a close. 

Eight (16*66 per cent.) of the dogs were found to be infected. 

The distribution of the cases during the months Alay to 
' October, was' as follows 

' ■ Dogs .examined, Infected. ' 

■ r ■ ■ ■ . ■ -r ' '-4 . ' 


May, ... . 

.. ' . 5 

1 

J’lme"''"' 

.. ... 16 

2 

July ... 

, ' 8 

^ , ^i 

August ... V 

10 . ■ 


September 

7 ' 

2 : 

..October 1 ,' 3 ■ .' 

' 2 0 

1 
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(424) JjxvmAN (A.), Infections dn Cobaye, dn Lapin et dii Clmt 
par la Leish inanUi iiifautmn.. [The irransiii Lssmn, (if 
mania infaiitauh to tlie hluinea-jvig, Rabbit, aiicl i'ai.] — 
B-idl. Soa, Path, E.vot, 1910. Feb. ' VoJ. i>, Ao. 2. 
pp. 110-114, 

This article is a review of tlie Yurions ati(:‘io,pts I iiat have beeij. 
made to infect guinea-pigs, rabbits, and caits exp(U\iiiie.iiia.l I y will) 
L, rnfanJuin. 

Giiliiea-pi(/s , — In 1909 iiie author in (tonj line lion wiili liivrTiT 
sliev'ed tliat the presence of the pamsite in the ])(‘ritoneuin of 
guinea-pig’s 59 days after intrapi^ritoneal iuoeulation ('ould be 
proTCKi by cultural nietliods, flagellates being developed on NNN 
inediuin. 

In 1911 Fhanchini succeeded in producing a. general infection 
in a young guinea, -pig by intraperitoneal inoeiilation vdtb 1 ce. 
of a fifteen-days-old culture of the eighth geinwation . The 
guinea-pig was killed on the 26th day. Parasites were found in 
smears from the spleen, liver, bone inarrow, and blood, but more 
numerously in tlie spleen than elsewhere, 

N’icoi.le and Blaizot have failed to produce infection in spite 
of repeated attempts. 

The authoi* failed in the (mse of two guinea-pigs inoculated 
in the liver w’‘itli material obtained from an infected dog, in a 
guinea-pig inoculated intraperiloneally ivitJi jieritomail st'rous 
fluid fi'om, an infecded guinea-pig, and in four guim^a-iiigs inocu- 
lated ill various ways witli large doses of culture. In a single 
inslaiice tlierc^ was a sliglit localised iiifeciioii of tin' jieritiriH'um in 
a guinea-pig inoculated ird'.rii])(U'it()iieally with niat,erial from an 
in feci ( mI dog, 

RaJ)hift . — -In 1911 YoinuNo published an accouni, of a. successi ul 
infection of a rabliit, Idie infection was achieved by [ilaciug 
some infectivo bone marrow from a dog upon tin* scarified cornea. 
Three months later there Avas opacity of the conuai and typical 
parasites could he found in large mononuclear leneocytes. 

Maktovini xirodiiced a general infection liy int;i*a,ve:noiis inocu- 
lation Avith a culture. The a.iiinial Avas killed 20 days a,fter 
inoculation, and cultures Avere obtained. The progress of Ihe 
in iecdion in tins case Aims very rapid. 

Kicolle, Blaizot and Lavnumn have failed to set up injection 
onni UAunbeivofnAcnanioxis. 

Pat . — •Apparently the only recorded cuvSe of natural inb'ciion in 
a oat is that described by Ed. and Et, SkhuExNT, Lomuaiu), and 
QtriLiCHiNi. Ill this instance a child, a, dog, and a, liitten aged 
four months in the same house Avere found to he infected. 
'.''dSricoimE',examine(l 51'cat^^ fmni Tunis arid Gufsa wiihoiiJ. find- 
ing a single one infected. The same author inoculated four cats 
nnsuccessfully. Laver an has made several aitemids to infed, cats 
but withoxit success. N and Blaizot failed to infeiit a, eat 

by intravenous inoculation with growth from six tubes of culiure. 

W examining jireparations made from fleas (taught on (*ais 
inoculated but not infected Avith Leishmania, Laveran fonnd large 
numbers of parasites bearing a close resemblance to Ticislimania. 
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Tlie orgaiiisHis were round or oval in shape and measured from 2 to 
6 microns in length, by 2 to 4 in width. In many cases they w^ere 
grouped into clusters. The cytoplasm, which stained a faint blue 
with Giemsa, contained a round or oval principal karyosoine and 
an accessory rod-like karysome. Flagellated forms were not seen, 
hut the author thinks that there can he no doubt that the parasite 
is related to the tiypanosomides described by a number of authors 
as occurring in other s|)ecies of flea. 

(425) Bandi (I.). Preliminary Hote on the Identity of certain 
Leishmaniases based upon Biological Eeactions. — Jl, Tro'p, Med. 
S; Hyg, 1913. Feb. 15. VoL 16. hTo. 4. p. 50. 

The primary object of the author’s investigations was to ascer- 
tain whether a metliocl of diagnosis based upon biological reactions 
could he devised. 

In the first series of experiments an attempt was made to 
ascertain wlietlier and in what measure specific substances are 
elaborated in tbe blood of animals inoculated with cultures of 
Leishmania. Two strains were used, one of L. infantum, and one 
of canine origin, both of which were obtained from Nicolle. 

Rabbits were used for the inoculation experiments. 

The author lias observed that repeated intravenous inoculations 
with cultures, while not giving rise to any pathological condition, 
induce the formation in the blood of specific suhstances which 
agglomerate the j)J-‘^rasites, and which can he compared to bacterial 
agglutinins. The serum of inoculated rabbits shewed this pro- 
perty in dilutions iip to 1 in 200. The serum of normal rabbits 
had no action. 

The serum of rabbits inoculated with canine leishmania agglu- 
tinated both this parasite and X. infantum in dilutions up to 
1 in 160. vSera of rabbits inoculated either with canine Leish- 
mania or Z/. mfantit/ni agglutinated L, tropica in dilutions up to 
1 in 70 only. 

The fact that the serum of rabbits inoculated witli L, infanMm 
and with the canine strain agglutinate both the honiologons anti 
the heterologous parasite to the same extent while they aggluti- 
nate Z. tropica to a much lower degree shews that there is a 
general group reaction, and also tends to support the view that 
the parasites of tlie disease in the dog and child are identicaL 

(426) NnxmLE (0.) & ' Coxon. (M.)., La Toxoplasmose du Gondi. 
Maladie Naturelle.—- Maladie Experimentaie, [Toxoplasmosis of 
the Gondi- — INatural. ancl.-ExpeiumentaL] — Bull, Soc. Path, 

Exot, ,, 1913 .'; .Vol. fi... Fo,.'3./pp., 460465.' , „ 

Tn ' ilay /1942 ' the mil received a- hatch of ■ Gondi from 
hlatiiiata " in , Southern Timm where ".'the' parasite: was originally, 
■ found' in ' 1907:' and' apdn 'in 1908^^ 

the time of their arrival the animals had on them two species 
of ectoparasites, — an undetermined Ixode and a larval Trom- 
bidium of undetermined species. They were immediately freed 
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from tliese porasiies. During* the two luoutlis :i4)],l()''\viiig ^ tJieir 
arrival Iialf the animals died, and altliougli a ])ost-iiiorteni was 
nnide in every ca.se, Toxoplasma was not toroid. Tlie mortality 
ceased in. July, hut the animals cominejiced to die aga^in at tlie 
e],id of September, and by the bi^ginning of Jai.,uiaTy ninr^ more 
were dead. EigJit of tliese were fo’iuid to liC' iirtVeted v'ith 
Toxoplasma. Siibsecjuently Uvo more died but tliese wei'e not 
aiteeted. 

Go posi-inorteiH tlie animals wf‘r(‘ generally fouiul to he in fat 
(•f)iiditi(.)n, l.uit in tlie majcirity of eases tiuwe wei'e olivioiis lesions : 
a vlear bilaierai jibniral exn.date associated (‘ongestion or 

!ie])atisation of the lungs, enlargement of the spb'en u]) to three 
or four times, and occasionally sHglit enhirgeinent of the liv^^i*. 

The parasite wns present in enormous nuinbc^rs in snnan’s hm\i 
tlie spleen, less abundant in the liver and lungs, rai*e in tlie 
kidneys, and exceptional in the blood and bone marrmw 

Tlie pai‘a sites varied in sha^xie and nieasui'ed on a:n avei'age 5 by 
2' 5 microns.. 

The nm*]eus was single and genernlly centrally ])hiced. In 
tliose jiaranites in wliieli it was jilaced tovnirds one end tliat end 
appeared swollen, tlie otlier end being in many instances drawn 
out. 

Tlie' paranites occurred either free or enclosed in cells. In tlie 
lattei* ca,st' inouonm'lear. leucm*ytes wine more fre(j;uentl,y i.nva.ded 
{Jum polynuclear leucocytes. Multiplication forms w(‘r{^ 
iiiirnei’ous, and the only form of nniltiplicatioii oliservcfl was 
longitudinal division, the .piuc'css starting ai: the niicic'iis. 
Whetlier intracellular or free, grou]')s of jiarasiles mrr.nlicri.ng as 
many as 2D may b(‘ seen and srieh gron{>s geiK'rally liavi* j« 
rounded outline suggesting eiicystment. Idle {lutliors do not 
agree v'itli SruEXDORE tliat there is actual eueysiTueut for the 
following reasons: — They have never obsisrved tlie sta,g(^ [n'ccecb 
ing tliat in wliich every toxoplasma is individually riM-ogii isahle, 
they liave been unable to make out any envelope, and, sa\"e IVu* 
(lifferenees in size, masses of parasites resemble each otluu* (^xactly. 

The aatliors ha ve succeeded in infecting two goad is 
inentally by intra])eritoneal inoculation wtitli bone marrow from 
an infected aiiima], the material used being very poor in |:)ara sites. 
The periods of incubation were eight and nine days. 

The mouse is said by the authors to be more snsce])tibl(‘ than the 
gtindi, death, taking jilaee in five or six, days after intra.]>eriton(ad 
inoculation. In the mouse, lioweyer, tlu^ infcM'tion is not a 
genei‘a] one, the parasites being practically limited to the perito- 
neal exiulai(x of which there is a large amount, and to ilu' 
endothelium of the peritoneal membrane. 

In two cases the infe(*tion wus su(‘eessfully transmitted by intra- 
muscular inoculation, the period of imubation being about a 
';WU,ek.'"," , , 'ty'' 

I^icolle and Manceaux bave already recorded one instance in 
which, a guinea-pig was successfully infected experii,nentally. 
The present authors have had positive results in fmir out of w^veii- 
teen animals. 
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Iiifectioii. lias only followed intraperitoneal inociilatioii and this 
fails unless youiig gninea-pigs are used. Tlie period of incuba- 
tion was four to six days. At tlie post-mortem tliere was foiuid 
peritonitis witli abimdaiit exudate serous and fibrinous contain- 
ing niiiiierous parasites. There was an occasional organism in 
the liver and spleeig but none were found in the bone marrow 
and the blood. 

I'lie pigeon is susceptible to infection, but less so than the 
inouse^ and the course of the disease is different. 

Infection in the pigeon is slow^er and has a greater tendency to 
generalisation. Intraperitoneal inoculation is the only nietliod 
of setting up infection. Of eighteen birds inoculated eleven died 
in the nine to thirty-one days, parasites being demonstrated in 
each (uise. 

Parasites are present in the liver, in wdiieh they may he found 
ill enormous iiuinhers, spleen, lungs, hone marrow, Icidneys and 
blood. 

Toxoplasma was not present in the peritoneal false nieml)ranes 
save ill tliose birds which died within a short period. 

Tlie aiithoi's have failed to infect rabbits, rats, a dog, monkeys, 
toads and frogs, and they have been imahle to (niltivate the 
■fiarasite ouiside tlie body. 

(427) Laveuax (A.) & N attax-Lareiek. Au Sujet des Alterations' 
Anatoniiques prodiiites par le Toxoplasma cumicidi, [The 
Lesions produced bv Toxoplasma cimlculiT\ — "thdl. Soc, Path. 
Exot. 1913. Mam Yol. 6. ISo. 3. .pp. 158-160. 

Idle aiitliors luive studied the mavroscopic and niit'roscopic 
a |:)pea ranees of the lesions in the liver, spleen, and lungs, in 
liieces of tissue received from Sej.exdoee. 

The spleen is markedly enlarged and the liver presents an 
appearance suggestive of acute miliary tuhercnlosis. The lungs 
liave Or nuinher of greyish nodules scattered through them. 

The lesions in the liver vary in size up to one millimetre in 
diameter, and are scattered througliont the (irgan. In the early 
stages the lesions are ronnded, hut later have rather ill-defined 
margins. Ilnder the microscope it is seen that in the earliest 
stages tliere is a loss of detail and staining affinities on the part 
of the affected liver ceils, the cells becoming necrotic. There 
is BO influx of leiicoc 3 des into the lesion. In the neighhouiing 
capillaries there is thrombosis and proliferation of the endothelial 
cells. The centre of the lesion beenrnes converted into a kind of 
fibrinous network in the meshes of which are to be seen nuclear 
fragments and large .numbers., . of ' red" corpuscles. " , Around tliivS 
central portion there 'is a,n., irregular, zone- in which the -outlines ' of 
the cells are still distinct, but in which the endothelial cells of the 
capilhiries are pinfoundly alter^^^^^ 

By means of ordinary staining methods the distrihution of the 
parasite can be easily followed, the liver cells being to a large 
extent invaded. Eigh4 to ten parasites may be frequently found 
in (‘(dls that appear to he quite normal, but others containing 20 
to 30 jiarasites are in the early stages of necrosis. The neigh- 
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bouring capil].aries majy' be noria.ii], or In the 

latter case the^' coiitaiii ininiense iiuiiibers of parasites, but the 
endothelial cells are not invaded. .The organisms va.ry from 
20 to 25 microns in diameter, and are rounded or ova.! in shape. 
They contain a. variable luunber of karyosoines, Toxoplasnia 
is not to he fomid in the central portions of the lesions. 

Tile lesions in llie spleen and lungs have tlie same essential 
featnji^ as those in the liver. 

# 

(428) RoDiiAiiV ( J" .) , Pons (C.) , VAN:jri'VNB]iANi)EN (F , & 
Bequaert (J.). I'ote snr des Trypanosomides intestinanx 
d’Haematopota an Congo beige. [Intest.inal l^i^viiaiuisoinides 
of Haeiuatopota, in the Belgian (Joiigo.] — Bull. Soc. Path* 
Emt. 1913. Mar. Vol.e, ISTo. 3. " pp. 182-184. With 1 
text-figure. 

The authors have encountered trypanosomides in. tlie intestinal 
canal of two vspecies of Haematopota . 

T^wo flies out of a batch of 11 Maertiatopota duttoni (N'ewstead) 
were found to have flagellates and cysts in their rectum. Tlie 
motile orgaiiisins resembled those described by Beitoe as parasites 
ot Tab arms mcedem* The cysts which were oval or pyritiiiiu 
presented an appearance similar to the vSpennoides descriluMl by 
CHA,rroN. „ 

A quite different flagellate was found in Ilaemato^urfa Tanileia 
hra/nderii at Sankisia. In this in,staB.ce only one fly out of 39 uus 
found to harbour the parasite. Cysts were also found in this case. 

The flagellates took the form o.f slender elongated critliidiat*, i;lie 
posterior extreinity of which warn drawn ont into a iioirii;, tlu^ 
anterior portion carrying an undulating memhrane closely ap|)liecl 
to the body. 

The largOvSt parasites measured from 45 to 60 micro.ns in l,engtli, 
a free flagellum of 16 to 18 microns being induded in this 
measurement. The body was between 1’5 and 2 microns in thick- 
ness at the level of the nucleUvS, wdiich was situated at a point 
about 10 to 14 microns from the anterior end of the body, Tliere 
was no distinct karyosome, but the nucleus contained a iiimiber of 
irregular granules of chromatin. 

The blepharoplast was punctiform and was xilacod about four 
microns in front' of the nucleus, and the flagellum was' relatively; 
thick. 

' 'Posterior to, the nucleus there were often, observed in,the;cyto- 
plasxn a/Tiuinber of metai:.*hro.matic gra.n'ules. 

,Tn,'''additioir, to 'the large flagellates , there .were' smaller, forms 
meas.uring only '31' to 39 microns in length., 

Betw.een the' critlii'dia provided .wuthAindulating membrane and 
fl.,agellum' and. the , cyvsts, 411616 w'as a. series of gregarine-like bodies 
'wdth s'lioxt, fl,agella. 

The cyst forms were about six microns by two to four 
microns andy they rrere surrounded by a delicate eosinophile layer. 
One extremity was slightly larger than the other and contained 
the nucleus, just posterior to which was the hleplraroplasfc. 
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In on-flagellated forms were ako observed wliicli appeared to 
represent the stage preceding formation. 

The name CTitJud/ia tenuis is suggested for the flagellate found 
ill 11. vcmdenhramdswi of which it is probabh^ a parasite proper. 

(421)) Chatton (E.) & RotnuuD (E.). Sporogonie d’une Hemogre- 
garble chez une Tsetse (Glossina imlpalis E. Resv.). [Sporo- 
gony ill a IlaeinogTegarme in G. palpalis.'] — Bull, Soc. Path. 
Exot. 1913. Mar. Vol. 6. No. 3. pp. 226-233. Withhi 
plates. 

At Kolda on the Casamance the authors liave encountered in the 
body cavity of G. palpalis the cysts of an nnidentified liaemogre- 
garine. These forms have not been observed elsewhere nor in any 
other fly. Ont of a total of 465 flies only four were found to be 
infected j and it should be noted that the intestinal tract of these 
four flies also contained T. gray i. Tlie flies when fasting' were 
distinguishable from others by the fact that the abdomen was 
slightly swollen, and on making an incision there was found a 
mass of whitish powdery material composed of rounded grains of 
different sizes. Tlie largest had a mulberry-like appearance and 
contained a nimiber of secondary cysts which in turn contained 
numerous sjiorozoites. Examined in salt solution and after slight 
pressure had been exerted vermicular bodies capable of exercising 
slow moTements were found to escape. These bodies exactly 
resembled haeinogregarines as they occur in the blood. The 
larger cysts were situated immediately under the chitinoiis cover- 
ing of the body, and in the deeper parts among the loops of the 
digestive canal xriature sporozoites liberated from the large cysts 
wei'e to he found. Parasites were not found in the thorax, but 
both cysts and sporozoites were found in the head. The wall of 
tlie intestine and the salivary glands were free from parasites. 

The authors have been able to follow the development of the 
sporozoite>s from the sporoblasts, but as yet they have not traced 
any copulation. 

The youngest stage that they have observed is a rounded body 
measuring from 50 to 70 microns. This is surrounded by a thin 
cyst membrane and contains a large nucleus provided with a 
karyosome. They have observed only one stage of the division of 
the aiucle IIS, namely the formation of about a dozen pluinous 
■c'cliromosomes from the '.'karyosorae, -but, they believe that it is a case 
mf ' multiple' nuclear . division such, as-is'/known to^ occur in some' of 
the gregarines and CGccidia. After nuclear division the parts of 
the imclear substance become scattered throughout the cytoplasm, 
but soon '. commence 'to.: arrange- .themselves side by^ side at the'' 
l>eriphery. At this stage the parasite measures about 100 
.'micro.-, ns. . -, - 

Up to this point in its development the parasite has one 
remarkable characteristic, namely, that its surface and the cyst 
membrane are not smooth hut irregular. The cytoplasm becomes 
vacuolated and the nuclei project from the surface, and shortly 
afterwards are contained in little bud-like projections attached 
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to the general surface of the parasite hy constricted iiechs. These 
biids become detached and rapidly increa.se in size until tliey 
measure 10 to 12 microns. These bodies are the sporoblasts. 

The iniclens of each sporoblast divides into iv'o and after an 
interval into a, iininber of portions wliich arrange theniselves in 
two rows or rather in two parallel planes, and segmentation occiii\s 
at right angles to these planes. The sporohlast is ('overed v'itli 
a resistant ineinhraiie. It is these si)orocysts wlii(3[t form tbe 
Avliitish powder in the hody cavity of infected flies. Isolated 
sporozoites liave been studied in prepariitioiis stained l)y (lienisa. 
They take the form of curved vermiform bodies. Idie nncleiis is 
|)la(.'ed at about the posterior third of the l:)ody, which is rotinded 
at tile posterior and pointed at the anterior end. In front of and 
behind the nnclens there are two bodies wliicli stain of a di^ep 
violet tint with Giemsa. The anterior one is by far tlie larger of 
the two. 

The view that the parasite is a haemogregarine whicdi passes 
through the stage of sporogony is justified hy recent investigat ions 
into' the life history of a number of baeinogregarines. The 
parasite wmiild appear to approach most nearly to Hepatozoon 
pernimosmiiz 

The authors are inclined to think that tlie vertebrate host of the 
parasite is a crocodile or a lizard. 

(430) Toijkopp (N. M.). Culture du Parasite de la Malaria.— 
Cowpt. Rend. Soc. BioL 1913. Jan. 24. Vol. 74. Xo. 3. 
pp. 136438. With 1 text-figure. 

The axitliors have succeeded in cultivating IRmwiodiunh praevox 
and Plmrnodiurn malariae. Tlieir teclinique is as follows:” 

Ten cubic centimetres of l)lood (containing Plaxniodiiim praeeox 
were placed in eaiii of a number of tubes and T(‘(*. of 10 p(‘i' cent, 
sodinin citrate solution was added. Some of the tidies were 
incubated at 4P and some at 44*^ C., tlie jicriod of iiicvdiation 
in eacdi case being half an hour. 

As it was desired to produce the sporogonons forms tlie tubes so 
incubated were then incubated at 25^ to 26*^, since sporogony 
normally occurs in the mosquito at about this temxierataire. 

Examinations were made every three hours. 

^ , parasites could he found in the, tubes .which had been first 
incubated at 44® C. In the tubes incubated at 41® C. the first 
stages of the vsexual cycle of the parasite were olitaimal. Tin's 
culture survived .only, three days. 

, ' In, the' second experiment Plasmodium 7mila/rum was used..; Tlie 
tubes,, of 'citrated blood had added to- them 1"| cc.' to- 2 cc. of 'Lokke-' 
senim before inctibation at 41® C. In these cultures tbe authors 
observed not only conjugation but also the subsequcuit segmenta- 
tion of the fertilised elements. On the sixth day a large number 
of sporozoites of various shapes were seen, some in wbicli di vision 
had not actually occurred, and some in whicdi it was complete. 

The vsegmentation was different from that observed in the mos- 
quito, but this is due according to the authors to differences in 
the conditions compared with those prevailing in the mosquito. 
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(421) Ro\^^LEY-lJAWsox (Mary). The Extracellular Eelation of the 
Malarial Parasite to the Eed Corpuscle, and its Method of 
securing attachment to the External Surface of the Eed Corpuscle. 
—~Jl, E,vpeTiment, Med, 1913. Mar, 1. YoL 17. No. 3. 
X)p. 324-343. AYith 6 plates. 

Ill this paper the view is expressed that the malarial parasite 
is extra-corpuscAilar during the whole of its develox)mental cycle, 
and that it retains its lioldnpoii the external surface of the red 
corpuscle h^y means of pseudopodia. Numerous pliotogTaphs are 
given in tlie plates in support of this view. 


HELMINTHS. 

(432) Ebalt & Bimtyaxt (L.). Quelques Hotes sur les Helminthes du 
Pore en Cochinchine. [Helminths occurring in the Pig in 
(Vnih inchina.] — Bull. Soc. Path . Exof. 1913. Jan. YoL 6, 
No. 1. pp. 41-43. 


Trejnatodes , In 1911 Mathis and Legee recorded the occur- 
rence of Fasciolo27sis husJci in 6 per cent, of pigs at Tonkin ; com- 
menting at the same time on the rare occurrence of this parasite 
in man. They also drew attention to the statement of Baueois 
n;nd Noc that the parasite was of frequent occurrence in man in 
Oocliincliina, and expressed the desirability of examining the 
pigs slanghtered at Saigon (Cochinchina). 

Tlie present authors made the desired examination of 100 pigs 
at Saigon, but were unable to find a single specimen of the para- 
site. 

Although F. hmki -was not found, an amphistone possessing all 
the characters of (kutfoductis Leuckart was found in 5 per cent, 
of the pigs examined. Save for minute differences in preserved 
specimens, which the authors think were due to slirinkage, the 
parasite was iiidistingmishable from <?. 

The discovery appears to confirm the idea that, although the 
parasite had been found only in man, it probably occurred also 
in an animal, and particularly in a domesticated animal. 

''Cesto'deSn Taenia solium would appear to be somewhat rare in 
Asia and particularly iu Cochinchina, but the authors have re- 
ceived from DoHHABiEtr a pi^^^ heart literally Gramined with 
<3ysticerei, which on examination proved to be C. cellulosae. 

Nematodes. Four species of nematodes have been encountered 
in Ihe, intestines .of 'pigs ' 

Oesophagostoma dentatu7ri in 9b per eejit, oi ]yigB. 

Anhienna strong ylina in 2 per cent. 

Arduemia dentata in 2 per cent, 

Tricliuru erenatus in 3 per cent. 

Only 5 per cent, of the pigs examined had no worm parasites 
in the alimentary canal. 

P 2 
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(433) Mitter (S. F.)* Further Note on a Cjastrodisc( ?) .from an 
Indian Zebu, — Vet. Jh 1913. Mar. Yoi. 69. No. 453. 
p. IIT, With. 1 text-figure. 

The author has vSiibmitted specimens of tiris ]>ara8iie, of w!uc,h 
he has already published a description in tlie douriial of (J',)m|)ara“ 
tire Pathology and Therapeutics, to EAimuET for identifieaiioiK 
The paaaisite is stated to be a Hoinolostoger [? Hoinalogasier] ,, 
and the autiior l)(‘Ii(*ves that Iiis speciinens are a local \airiety of 
H. faloniae. Tlie figure given is an ilhistratioii iaken from a 
paper by Benhain in Lankesterks Zoology,” 

BABIES. 

(434) Actox (II. W.) & IlAuvEr (W. E.). The Fixation of Babies 
Virus in the Monkey {Macacus rhesm) with a Study of the 
Appearance of the NegTi Bodies in the different Passages. ™ 
Parasitology. , 1913. Jan. Vol. 5. ISTo. 4, ' pp. 22T-233* 
With 1 ;plate. 

In the brief introdxictory portion of this j>ai)er reference is 
made to tlie opinion field by Magendie that the rabies virus wbeii 
traiisniitted by bite from dog to dog lost its virulenco about the 
fifth passage. This view was also held by Cblli and AIabino- 
ZlToco who considered that they had confirmed it by experiineiits. 

In a recent experiment tlie authors have found that on the 
passage of a fixed virus of tlie ra libit tlirough a dog tlie virus 
remained fixed for the <log, but in the fifth, passage tlu^ tiiiimal 
di,d not sliow rabies. Wlien this dog wa.s re-inocub;ited 20 days, 
later with niatcirial from the lirain of the fourtli dog* in the sei’ies 
of passages it (aintraeted diimb rabies after the fixed iiicvdiai.itin 
period, thus sliowing that the loss of virulence was imt^ due to 
attenuation, but to teclmique. They tlierefoi'e hold tliat- in all 
experimental work on rabies the controls should be equal in every 
respect to the test animals. 

In Macacus rhestis {he authors have found that the virius of 
rabies becomes fixed just as in the rabbit. 

In the first two passages in this species the rabies was of the 
furious type ; from the third to the sixth, pavssage the symptoms 
commenced with fury, but for the last 24 to 48 hours tli ere was 
'Complete paralysis., From the.; seventh '.passage oiiwards,Tlie' 
jiariilytic type, was aloneuibserved. ,' 

In the monkey from the fourth passage onwards tlie iuciiliaticiu 
perio,d: varied from T to"8 days. The i,ncubation period, in rabbits 
.inoculated from the monkeys ''Bh owed a fixed virus period of incu- 
bation, from the seventh passage onwards. ■ 

■',''.,..'A,,cO'iivers.e' experim^^^ was' also,. made' ..to show' that, the fixed 
virus of the rabbit, 'wben passed through Macacus rhesus^ is not 
altered in its virulence either for this monkey or for the rabbit. 

The foT'jnaiion of ncgvi bodies . — 

The results of the authors’ study of Kegil bodies in the ganglion 
cells of the liippocampus of Macacus rhesus have confirmed them 
in their view that they are nothing more or less than develop* 



Ill eiicli monkey a Jninclred gang-lion cells were exainined and 
ilie 817.05 iiuinber, and colouration of tlie cell inclusions noted. 
Tlie sections were stained with Mallory\s iron haeinatoxylin and 
liordeaiix red. 

The results of these examinations are siinuiiarised os follows : — 

1. With siibpassage, Ifegri bodies diminish in size until they 
I lecoine o linost ultra-niicroscopic. 

2. Of large size to begin with and staining broivn to black, 
in the above experiment by the 6th. passage they stain wliolly 
black and are identical in staining reactions wuth the iiucleohis. 

'h There is a very decided drop in the numbers present at the 
7th passage. The significance of this is not exactly clear. It is 
noteworthy, however, that the 7th passage is that in wliich the 
paralytic form of rabies is fully developed. In the 6th passage 
furious symptoms were still marked. 

4. The diminution in the number of Negri bodies shown in the 
Ttli passage is continued in the 8th and following passages. 

5. Tlie Negri bodies of the earlier passages (first three) sliowed 
a “ veil ’ ’ arrangement. Those of the later passages did not pre- 
sent this appearance, and may be described as (h naked.’’ 

6. We regard the ginnules found in. ^S^eiled ” Negri bodies 
as l)eing composed of unaltered nucleolar substance. 

7. The experiment given seems to show that tlie Negri body, 
as found in tlie cytoplasm of a ganglion cell, tends to disappear 
altogether from tliat region with the attainment of fixity of the 
virus. We liave inoculated hxillocks — the animals showing the 
largest Ntgri bodies know.n to us — one with street virus and 
another witli fixed virus. The .street virus brain, showed large 
Negri bodies ; tlie fixed virus brain showed none at all. 

(465) Watson (li], M.). The BTegri Bodies in Babies.— 7i!. E^rperh 
mewL Med.' 1913. dan.' Nol.-IT. No. 1. " pp. 2942. 

, With 2 p.lates. 

It wouhl appear that a large propGrtion of the observations 
recorded in this i)aper were made on material taken from the 
brains of two dogs each of which died twenty days after having 
shown symptoms suspicious of iTxbies. The bodies of the dogs 
after having been burnt were exhumed for examination. 

The author supports the view that Negri bodies represent the 
actual cause of rabieshand claims to have obtained evidence that 
they are of a xnotozoal nature. His concdushnis are as follows : — 

1. The Negri bodies, as the etiolo^^^^^ in rabies, puesent 

two general types or phases in morphology, in growth, and in 
reproduction,' . ^ ■' 

2. These two x)hases are constantly cyclic in their development 
and correspond (1) to a multiplicative, or schizogonoiis, and (2) 
to a reproductive, or sporogonous, life cycle, 

3. By the detailed study of these forms and their succeeding 
stages we are inclined to believe that the Negri bodies are vlefinite 
protozoan parasites, and from a study of their life history we are 
led to place them in the suborder of Ch-yptocystes, or Micro- 
sporidia, of the Sporozoa, and more definitely among the Oligos- 
porogenea of the Glugeiclae family, wliich forms produce but one 
pansporoblast. 
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(433) Mittee (S. jST.). Further Note on a Gastroclisc(?) ironi aa 
Indian Zebu.— Fet. JL 1913. Mar, Tol. 69. Ko. 453. 
p. 117. With 1 text-figure. 

The a util or lias submitted speciinens of! this parasite, of Avliieli 
lie has already published a description in ilie rl ouniai of (tjiupara- 
tire Pathology and Therapeutics, to EAXi.LiKa’ for identificaiioin 
The parasite is stated to be a Hoinolostoger [? llomalogastei* ] , 
ai](I tlie autJior believes that his speoituens are a local \'ariety of 
H. folon iae, Tlie fi gure given is an illusl rai ioii t a lie a f rom a 
pajier by Beidiam in Larikesterhs Zoology.” 


RABIES. 

(434) Acrrox (IL W.) & IlAUVEr (W. E.). The Fixation of Rabies 
¥irus in the Monkey {Macacyiis rhesus) with a Study of the 
Appearance of the Negri Bodies in the different Passages.— 
Parasitology. 1913. Jan. Vol. 5. No. 4.,,,pp. 227-233. 
With ,1 plate.' 

In the brief iiitroductoiy portioii of tliis paper reference is 
made to the opinion held by Magendie that the rabies virus when 
transmitted by liite from dog to dog lost its virulence about the 
fiftli passage. Tins view was also held by OEi/iii and AIaeino- 
ZxTCco who considered that they had confirmed it by experiments. 

In a recent experiment tlie aritliors Imve found tlia t on the 
passage of a fixed virus of the rabbit through a dog tlie virus 
remained fixed for the dog, but in the fiftli pavssage tlie animal 
did not sliow rabies. Wlieii this dog was re-inoculated 20 days 
later with material from the brain of tlie fourth dog in the series 
of passages it contracted dumb rabies after the fixed iiicul>afiofi 
period, thus showing that the loss of virulence was not due to- 
attenuation, but to technique. They therefore hold tliut in all 
experimental ■work on rabies the controls should be equal in every 
respecd. to the test animals. 

In Macacus rhesits the authors have found that tlie virus of 
rabies becomes fixed just as in the rabbit. 

In the first two passages in this species the rabies was of the 
furious type; from the third to the sixth passage the symptoms 
commenced vxi tlx fury, but for the last 24 to 48 hotirvS there was 
complete paralysis. From the. '■ seventh passage, 7)nw’‘aixlB , the 
paralytic type 'was alone ■observ'ed*. 

In the monkey from the fourth passage 03 1 wa rds i 1 \ e i n <* ul \ ii on, 
period varied from 7 to 8 days. The incubation period in .rabbits 
;,inocula ted', from the monkeys showed- a 'fixed, virus .period of imm- 
bation. 'from the :se veiith passage on wards c , 

'^F 'A'. cohversecexpeiinient was also' made to show '■ that the fi,X6d, 

■ virus of the , rabbit, ' when passed 'through M.acacus rlies'us^ is not 

■ altered in'/ its';.' virule either "for this monkey or for the rabbit. 

The formation of negri bodies. — 

The results of the authors’ study of Negri bodies in the ganglion 
cells of the hippocampus of Macaotis rhesus have confirmed them 
in their vieAv that they are nothing more or less than develop- 
ments round nuclear fragments. 
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In eacli monkey a liundred ganglion cells were examined and 
tlie sisse^^ inimber, and colouration of the cell inchisions noted. 
Tlie sections were stained with Mallory's iron liaematoxylin and 
Bordeaux red. 

The results of these examinations are summarised as follows : — 

1. With siibpassage, Negri bodies diminisb in size until they 
l)ec{;)me almost ultra -microscopic. 

2. Of large size to begin with and staining brown to black, 
in tbe above experiment l)y the 0th passage they stain wholly 
l)laek and are identical in staining reactions wnth tlie nucleolus. 

4. There is a^ very decided drop in the numbers present at the 
Tth passage. The significance of this is not exactly clear. It is 
noteworthy, however, that the 7th passage is tliat in wiiicli the 
paralytic form of rabies is fully develoi>ed. In tbe 6th iiassage 
furious symptoms were still marked. 

4. Tlie diminution in the number of Negri bodies shown in the 
Ttli passage is eontiiuied in the 8th and following passages. 

5. The Negri bodies of the earlier passages (first three) showed 
a veil " arrangenient. Those of the later passages did not pre- 
sent this appearance, and may be described as naked." 

6. We regard the granules found in ''veiled" Negri bodies 
as being composed of unaltered nucleolar substance. 

7. The experiment given seems to show that the Negri body, 
as found in tlie cytoplasm of a ganglion cell, tends to disappear 
aItQg<d:;her from that region witli the attainment of fixity of the 
virus. We liave inoculated l)ulIocks — tbe animals showing tlie 
largest Negri bodies known to us — one witli street virus and 
anotlier fixed virus. I^'lie street virus brain sbowed large 
Negri liodies; tlie fixed virus brain showed none at ail. 

(485) Watsox (E. M.). The Negri Bodies in Babies. — Jl. B^vperi-' 
ment. MeiL 1918. Ian. Vol. IT. ' No. 1. ■ pp. 2942. 
.Witli 2i)h:ites. . ■ . . 

It would appear that a large pi'oportion of the observations 
recorded in this paper were made on material taken from the 
brains of twm dogs each of which died twenty days after having 
shown symptoms suspicious of rabies. The bodies of the dogs 
after having been burnt were exhumed for examination, 

Tlie author supports the view that Negri bodies represent the 
'■ actual /cause , of rabies, mnd claims', to have, obtained evidence that 
'.they/are of .a protozoal nature, -His. conclusions' am' as, follows;'— 

1. The Negri'bodies., .as’'the'.'etiologicdVagenti!i rabies', present 
two ' general , types or .phas'es-' in., ''morphology,. . in ■ groAvtli, . and ' in 
reproduction. ^ . 

.', .2. ,, These iAvo phases .'.;are' .constantly -cyclic in, their development 
'. and (miTespond (l):'to 'a',,inultiplie'ative, :or :'"schizogonous, and.'(2). 
to a reproductive, or sporogonous, life cycle. 

3. By the detailed study of these forms and their succeeding 
stages we are inclined to believe that the Negri bodies are definite 
protozoan parasites, and from a study of their life history we are 
led to place them in the suborder of (Jryptoeystes, or Micro- 
sporidia, of the Sporozoa, and more definitely among the Oligos- 
porogenea of the Glugeiclae family, which forms produce but one 
pansporoblast. 
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(436) Maokie (F. P.). An Improved Method for Staining “Hegri 
Bodie^d^-^lndiau Med, Gaz, 1913. Jan. ToL 48, Ko. L 

p. 20. 

The f ollowiiig are the vsteps in the process : — 

1. If tlie tissue has been fixed in Zenker’s fluid the section 
must be treated witli an alcoholic solution of iodiiio after tlie 
removal of: tlie paraffin. 

2. Wash witli rectified si^irit. 

3. Plood the specimen with the following vsolution : 

xllcoliohic eosin ... ... ... ... 0‘5 g\ 

50 per cent, alcoliol ... ... ... 100 cc. 

4. Set fire to tlie solution on tlie slide and allow’’ it to burn out^ 
thus leaving a strong* w’atery solution of the eosin on the section. 
This slioiilcl be allowed to act for a minnte or twu). 

5. Wash and run on a little rectified spirit, 

6. Treat the section until it asfsinnes a pink colour (a few 
seconds) wnth rectified spirit, to every cubic centimetre of wdiich 
one drop of one per cent, caustic soda in alcohol has been added. 

7. Wash in rectified spirit to every cubic centimetre of ■which 
one drop of five per cent, acetic acid has been added. 

8. Stniii w^itll liaeniakim or liaeinatoxylin. 

9. Dehydrate, clarify and mount in balsam. 

When sections are stained hy tliis method the following result 
is ohtained : — , 

The groiindw’ork has a hlne or pink tint; the nerve cells are 
blue; tlie nucleoli are red or violet; tlie red blood corpuscles bright 
red, and the Hegri bodies vermilion or magentu.. 

The main idea of the metliod wu;is obtai'iied from M'trxic 

The author suggests that tlie strong* affinity possessed .by N'egri 
bodies for eosin indicates that tlie acfion of tlie dye upon the 
living virus might be tested. ■ He lias (‘.arried ' out a lew incon- 
clusive experiments Irimself. 


UNDITLANT PEVER. 

(43T) Roxciiese (A.). Sur le Sero-diagnostic de la Melitococcie 
avec de§ Cultures tuees par le Formol. [The Serum Diagnosis 
of ITndulant Eever wTtli Cultures killed with Pormalin,]~ 
CompL Rend. Soc. BioL 1913. ' Peb. 7. .ToL,74. ,No...5, 

::^Av:;pp., 210-212.,; 

'■ The' experiments described'-in tliiS' paper -were undertaken' with 
the ■ ' Object mtV: asciertainixig whether cultures which have been 
.preserved ''foU' "a 'long period- with formalin' can; be used for the 
, .-agglutination Test, or whether .it'is 'necessary, tO'Use freshly killed, 
cultures.:-:';-''. 

The suspensions had added to them at tlie time of preparation 
twm drops of formalin for every 15 cc. 

In a series of tests the serum of persons who had recovered from 
the disease some months previously, and whose serum caused 
agghitination in a dilution of 1 in 100 was tested witli (1) a 
fresh, throe-days-old culture of the micrococcus on agar, (2) an 
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eiimlsion iruule from a culture of the same age twO' iiioiitlis pre- 
viously to whicli fornmlin .had been added, (?3) a similar suspen- 
sion prepared a year previously. 

It was f omul that the formaliiied suspensions were agglutinated 
to tlie same degree as the fresh one, and, further, that agglu- 
tination occurred more rapidly in the former than in the latter, 
the agglutination being the more rapid the older the emulsion. 

Tlius, the serum caused complete agglutination in the vsuspen- 
slon of tlie fi'esli culture in dilutions of 1 in 10 and 1 in 50 in 
40 iniiuites, and in a dilution of 1 in 100 in three hours. The 
periods necessary for complete agglutination rvitli the emulsion 
prepared and fonnaliued two months previously in the same dilu- 
tions were 15 ininutes, 15 minutes, and 2 hours. With the 
eiiiuisi()n prepared a year xmnviously the periods were 5 minutes, 
5 ininutes, and 20 minutes respectively. 

Tests were made with, sera from people not infected with the 
organism, and it was found that there was no agglntination in 
dilutions of 1 in 10 even after three hours. 

Heating the serum to 56^ C. does not destroy its agglutinin 
eitlier for the fresh emulsion or for formaliiied emulsions, but 
agglnt illation occurs a little more vslowly, 

(4fi8) Valkkt & Etmbaitd (L.). Etude experimentale de TAgglu- 
tination du Microcoeens 'tneliterisu. — Compt, Rend. Soc. Biol. 
19ie. Feb. 24. Vol. 74. 170.7. pp. 323-324. 

In this paiier are briefly summarised experiments carried out 
to investigate the f ollowi.ng points-: — ' 

I. Tlie agglutination of the micrococcus by normal sera. 

II. The effect of other infections upon the agglutination. 

III. The agglutination produced by the sera of immunised 
.■animals. ■ 

IV. Cross agglutinations with four different strains of the 
micrococcus. ' 

I. The sera of healthy guinea-pigs as a rule agglutinate the 
orgunism in low dihitions only— 1 ill 20, 

The serum of the rabbit while still possessing a feeble agglu- 
tinating power for the organism causes agglutination in slightly 
higher dilutions than guinea-pig serum. 

The serum of normal dogs has a very high agglutinating power 
for the Micrococcus,m€ditmsis:.^ The author tested the serum of 
21 dogs and in IS dnstahces there was agglutination in dilutions 
varying from 1 in 20 to 1 in 400, and even 1 in 600. 

Heating the serum to 56^ C., as suggested by Negee and Eat- 
KAUB, has constantly destroyed the agghitinating power. 

The addition of fresh serum to heated serum does not restore 
the agglutinating power. 

II. The sera of animals inoculated with B. eljerthi, B, coUj, 
staphyloc'occi, and other organisms have been used, but in no 
case was any agglutination observed. 

III. The intravenous inoculation of rabbit»s and dogs with 
cultures of the micrococcus killed by heat at 60^ C. confers a 
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very liigli power of agglntinoting ui^oii the serjit or :!ii(*re;ise8 
tliat already i)rese:ut to a marked extent. ..Positive resiiii';s iriiry 
be obtained in dihitious from 1 i;u 1,000 to 1 in 2,000. 

In tlie rabbit juid tlie gaiiiea-i^ig snb(*ixtaneoiis and iiitra|)eri- 
toiieal inocnlations bave a, Jess marked effect. 

Heating* tlie serum to 56^ C. may cause (‘omplete disappeai’anee 
of the agghitiiiiii. It caused coraiilete (iisappea ranee of tlie 
agglutinin in every one of tlie guiiiea-pigs, in one ovii- of 
rabbits, and in three out of four dogs, even wlien tlie sera (anised 
a g'gliiti nation in dilutions of 1 in .l,00(). 

In ‘cases in wliieh heating does not absolutely (brstroy tlie 
agglutiuin. the limit of positive reaction is very much, lowered. 

IV. Idle agglutinability of various strains witli normal sera 
shows very great variation. Some sera wliicli will agglutinate 
certain strains in dilutions up to 1 in 600 fail, to jiroduee any 
agglutination wliatever rvitli other strains. 

Tire serum of an immunised animal as a rule aggluiinales 
other strains, hut this is not invariably the case. 

.In a single series of cross agglutination tests tlie strains %vhich 
are 'most diiglily agglutinised are not- of necessity those w*!iicli 
have been ixsed for tlie immunisation of the aninluls. 

When heating does not destroy the agglutinating power tlie 
■agglutination indexes of tlie different strains liefore and after 
heating are not xiroportional. 


MISCELLAH.EOITS. 

{439) VON Prowazbk (S.). XJntersuchnngen liber die Tona cler 

Pferde anf Samoa. [Tona in Horses in Samoa. ]■*- /. 

u. Trop.-llyij. 1913. Ian. Vol. IT. Nn. L 
pp. 1-8, With 4 text-figures. 

In Samoa liorses are frequently the subject oi gruinilaiiug 
ulcers below the eyes and somew^hat large graiiulaiving liiiiauirs 
"wliicdi for the most part occur in tlie region of tlie fethick: and 
to which the term Tona is applied. The same term is used 
to designate franiboesia in man. 

Kkamee and Hengeuee, and Eeanke do not tliiuk tlia(. i here is 
;any connection betAveen the disease in horses and tin) condition 
aiffecting the liuman subject. The affection of the liorst^ results, 
in their vi(nv, from the neglect of wounds caused hy ihorns. 

,5''-':.: The- present autlior states' that the two diseased condii.ions -arm 
■'in 'reality; -distinct. /In- primary lesions in man typical 

/franihoesia' spiroclianles demonstrated, - hut iJ,iis is uol tlie 

'.case .-'with:', the" equine disease. - 

The disease oeeurriiig in the neighbourhood of the eye diffi^rs 
finxn that involving tlie leg in that it usually takes the form of 
a deep ulcer not unlike nlcus tropicum.'’ The uhaws are 
crater-like and covered with a dirty brown, gx^ey, or blood-stained 
material. ■■.' 

In sections pyogenic cocci are imAnci|.)ally found, and the 
lesion is due to ordinary injuries in which the healing ])i;occss(‘s 
Bre delayecE, , 
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''.riie lesion oecmTing on tlie leg is, however of quite a clifierent 
iKitiire. TJiis takes the form of a granulating tumour varying 
ill sij^e up to that of an apxile and in many cases presenting a 
papillomatiis appearance. 

Microscopic examination shows that in these lesions there is 
marked development of the papillae of the cutis, associated with 
hyperkeratosis. In the basal layer of the epithelium there is 
.active proliferation. In many cases a secondary lesion in the 
form of a crop of pustules occurs a round the periphery of the 
gTowtli. Ill the superficial parts numbers of bacteria and cocci 
•can be seen, but in the deeper layers fusiform bacilli and, still 
deeper, large numbers of spiroehaetes, some of which actually 
appear to he intracellular, can be detected. 

The author refers at some length to the various systems of 
nomenclature that have been adopted by different authors for the 
designation of the parasites generally referred to under tlie name 
‘ ‘ spirocliaetes ' ’ and concludes that the most correct name is 
altliough the most descriptive is S'pwosoina’^ 

{Schilling). 

Since in the group of skin diseases at least three types of Borre- 
liae occur, vi;^., large, intermediate, and small he suggests that 
the three forms occurring in ‘^^Tona’’ in the horse should be 
termed B. toiiae magna, media, and minima. 

Many observers consider that ^‘■'tona’’ in the horse is due to 
systemic disease, wlvile others consider it to be a localised disease 
of the foot whicli disai)pears when the animal is removed to a 
higher locality, Tliis rather connects the condition with injuries 
caused l)y tliorns, etc. 

The an tl) or failed to iransmit the condition experimentally in 
one insiaiuo. 

In the deep layers of tlie epitlielium eosinophilic cell-inclusions 
can l)e seen and these may be considered as parasites, but they 
are very scianty and tlie granules may be looked upon as nuclear 
fragments. Tlie spiroehaetes play a secondary part, penetrating 
into the deeper layers, while the bacteria remain in the more 
superficial portions of the growth. The spiroehaetes may con- 
vert tlie^ tuinourdike- gro^vt^^ into a lesion resembling ulcus 
tropicum. 

The spiroehaetes may be made to disappear by frequent paint- 
ing of the lesion \vith 20 per cent, eosin, the animal being kept 
;in .the' S'liii.; ,^ Smearing pTecipitate ■ ointment or. painting 

with' silver nitrade' has; the ^ same 

<440) Gaktee (H. External Myiasis in ,a 
Monkey.— /int: i/eel. p. 72. 

The authors observed two small groups of dipterous larvae 
upon a, monkey {Cerco^nthecus callitrichus') which was the sub- 
ject of acute tuberculosis and died on the clay after the observa- 
tion was mode. One batch was found in tlie nostril and on 
the side of the face, and the other on the side of the body near 
tlie groin. 
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In both, baiclies there were larvae at <], iff event stages oi: dex’eh yp- 

ment indicating that they had not all been deposited at the same 
time. Ill all 21 larvae were removed. Sixteen o.f tlieni were oi 
the innscid type and the remainder were specimens of Fanmu 
canicularis . Prom the mnscid larvae Gallif hom erythrocAijjliala 
and Mu-scina stabrdam were obtained, 

(441) vox Eatz (S.). Piitterungsversnche niit deni Virus der 
infektidse Bulbarparalyse. [Feeding Experiments with the 
Virus of Infectious Bulbar Paralysis.] — Zeitsahr. /. Infek- 
tionshrmkh. Parasit, Kmnkht, u. Hygiene d. Haust. 1912. 
VoL 13. 1^0. F2, pp. 1-7. 

In the first series of experiments, brief details of whicli are 
given, nine mice were fed with brain tissue derived from cats 
or rabbits dead of the disease. Six of these animals became 
infected and died, death taking place on the 2nd to the 15th day. 
N'ervous tissue from three of these mice was used for the inocula- 
tion of control rabbits, two of which died with typical symptoms. 

Ill mice no characteristic symptoms are observed, but tliere 
was some paralysis of the hind leg's. 

Positive results were obtained wnth two white rats, the animals 
dying on the 17th and 18tli days, and rabbits were successfully 
inoculated from them. 

Feeding experiments with rabbits and guinea- jiigs failed even 
though some of the rabbits were first treated w-ith a 1 per cent . 
solution of sulphuri(5 acid in order to produce intestinal eatarrlK 

Of II cats iind dogs fed with infective material five liecamt," 
infected, and the symptoms pi'odueed correspond exactly with 
those observed in natural cases. As in tli,e experiments W’itli 
rabbits, some of the cats were previously given dilute stilplruric 
acid. ' 

The author states tliat his exjieriments do not furnish absolute 
proof that the virus can be absorlied througli sound mucous 
membranes, but lie believes that such absorption is possible and 
quotes ill support of this view* the successful experiments of 
Galtieb, Hooves, Eemlixgee, and Coxte with the virus of 
rabies. 

(442) Balfoitb (A.). Nasal Lesions in Glanders and Epizootic 
Lymphangitis.— Soc, Path. Eiwt. 1913. Mar. Vol. 6. 

3. : . pp. 

'After ^re&^^ to .Bride's 'report of the occyurrence of ' iiasal 

lesions, (in, these diseases, '■ the author states that, he' saw a, mule'' 
at . 'Mongalla ''which presented symptoms suggestive of „,glanders',,. 
There , was a' large sw,elling"in the ,naeal' region, w'liich ,. was' "dis- 
charging thick pus,,' and there 'was " a' , purulent , discharge from 
.the ,nose._. There was'' no , gland.ular enlargement, 'Microscopic 
examination of the pus revealed the presence of the Saceharo- 
myces .'/uraimkosw numbers.' ' 'Cultures . showed no evi- 

dence of the presence of B. mallei No mallein was available. 
On examining the skull it was found that there had been exten- 
sive ulceration resulting in absorption of a large portioii of iltc 
malar bone.' 



No, 4.] Misccdlanejnis. 255 

(443) Pettit (A,). Precede simple pour prelever dii Sang cliejs lea 
petits Roiigetirs. [Simple Method of obtaining Blood from 
sTiuill Rodents,] — Compt. Rend. Soc, Biol. 1913 . Jan. 10 . 
YoL T4. No. 1. pp. 11-12. 

Tlie inetliod described in this paper is said to be equally ajipli- 
cable to the guinea-pig, rat, and mouse. 

A glass pipette which is drawn out to a moderately fine point 
is inserted at the inner canthus between the eye-ball and the 
wTill o! tlie orbit. It is passed along the wall of the orbit from 
before backwards, keeping it inclined at an angle of about 45 
degrees, and directing it towards the optic nerve so as , to per- 
foiTiie tlie cavernous sinus. 

Ill tlie mouse the pipette requires to be passed in for a distance 
of al)out 5 millimetres, in the rat 10, and in the guinea-pig 
about 12. 

As a rule tlie pressure of the blood is sufficient to force it up 
the i)ipeit;e, l)ut slight suction may be exerted b}^ means of a 
rubber teat. , 

In order ti) lessen the risk of contamination of the blood some 
drops of an antiseptic may be instilled into the eye. 

Tlie method may be used when it is required to make intra- 
venous inoculations into these animals. 
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Eoot-and-Mouth Disease. 

(444) .Bohm (J.). Ear Putliogene.se der Mnul- mihI K.|{iiieusenol,U:n 

[T.he Batlj.og<‘nesi.s of ii'oot-and-Moutli l)iso;is<‘.J /. 

inj’iscJi-- ii lift Milchh i/(f{eni’y .19 Id. Mar. id. \'ol. !2d. ,Ao, 12, 
j>|). 26(5-267. 

(did) IjOKFFLfiR (F.), Versuehe iibei- die Abtotnng des Ansteokung" 
stolfes der Maul- und Klauenseuehe in vorschriftsmiissig 
gepadvtem Diingor. [Kx})(vriitUMits in coirntM-tioii witli tlie 
bestructioii of the Virus ok Foot-and-Mouth ])iseas(' in Diing.J 
— Bcrl, Tlvf'urzi M’or//r/<.sr/r/\, 19Id. Fein 12. \'ol. 29, No. 7, 

|)|). Iia-l ld. 

Leishmaniasis. 

(446) G.vbbi (IT.). Au Siijet de FHistoritjue dn Kala-aKar Nlediter- 
raneen.^ — HuU. Hoc, Fufli. Exoi.y 1913. Mar. Vol. 6. Xo. 3, 
pp. 141-143. " ' 

(44,7) LAvniiA,^. (A.).' Avi Snjet de. rHi,sto.ri(;jiie du !lvala,-aza,i' ,!Mediter-, 
raneen. — lluU. Hoc. Fath. Kxot,^ 1913. Jan. Vol. 6. No. 1, 
■]>p. 23-24. ' , , , 

(448) 'MiaoN,F {L. E.). , IJn-Cas de Kala-azar, a Asinteion ■'(Paragiiuy). 

—■ BidC Hoc, Fatli, Exot,\ 1913. Feb. Vol* 6. ' No." 2; pp. 
llS-120. . 

Malaria. . 

(449) (H.). TTeber die kiiustlielie Weiterentwicddiuig (in 
vitro) des Tertiaii-Malaria|)ara.siten. [Tlie Artificu’jd Cidtiva- 

tion. of tJie Parasite, of 3\rrtia.,n ]\l’a,'l.aria in v,i,t,r'o.J JJctd, 

'WochmHchr,, 1913. Fel). 6. Vol. 39. No. 6, 260. 

DIagne. 

(450) GAM/i-VALinao (ll.). Boctcrluin pscndfipcstiH n. sp. 

CcihtmlU. /. BaM., I, Abt., Grig., 1913. Mar. L Vol. (is, 
No. 2, j)p, 188-194. With 5 t(?xt-iignres, 

Kahies. 

(4,51) M'i.esznee (H.), Ki/jK,n;, & Kapf.bkii(J.kt{. I:miiiu,nisi(nu]iigHve'i’.si'iol,ie 

gegen Tolhviit. [Iimnunisation against Ral)ie.s,}“' J/rr//. /, 

Wissc nHchaft, n. Frahtisch. Th^rhcilh umic^ 1913, Feb. Vol. 
39. No. 3 ; pp. 169-209. 

Spirochaetosis. 

(452) ; Nutt ALL (G., H. F.). Tlie Herter Lecitiires. I. .Spir(,)d,i,aetosis,, 

Leeture delivered on the Herter Foinidatif)n, J<>hns lIo))kiniS 
University, Balthrujre, .,Ala.iylajid,'.IT..B;A., H, l912.~»-i'V/ro- 
1913. Jan. Vol. 5. No. 4, pp. 262“-274., 

Trypanosomiasis. 

(453) Beximpt (F.). Fvolution de TnjpanoHo)i}o IctriH}^ duifoni, 

nahi(osi, blanchardi, les !Puees ei ics PuiniiHes. 1'rans- 

nussion ])ar les Dejections. Com})a, raison ave<^ T, {'curd, 
[1\ lewial^^ duUonif nahiuBif hlanchardl in Fleas and Bugs. 
Transmission by means of Dejecta. Comparison with. T. Cra;;/'.] 
Hoc, Path, ExoL, 1913. Mar. VoL 6. No. 3", 
pp. 167-171. 

(454) — — . Ijnmuiiite partielle clans les Tttfecstions a Tr\jpano>i(n)\o. 

cruzd Transmission de ce Trypanosome par (Jhnicx rotunda fit a, 
Bdle regnlateur des Hotes interm4diaires. Passage a tr avers 
h 'Fean, 80c, Path, Exot., WIH, Mar, Vol. 6. No. 3, 
pp. 172-376. 
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(■,|o5) Cl’iATTON (.K.). Pusitioii Sysitomatiqiie et SigBificatioii ,Piiylo-, 
gejiique des TrypanosouiGs Malpighiens des Mnscides. L© 
genre lUiytichoklomMaii Patton. — Gonvpt. Bench Soc. Bid., 
Mar. 14. Vol. 74. No. 10; pp. 551-553. 

(456) — - Lx^xiEK (M.). L’Axxtonomie des Trypanosomes propres 

iinx Musekles demoutree par les elevages purs indeiiixis. — 
(Joinpt. Bend. Soc, Biol., 1913. Mar. 14. Vol. 74. No. 10, 
pp. 549-551. 

(457) La»:i:llo (V.). La Durina (Sifilide Equina) in Due Asini. 

I Douriiie in two Asses.] — Glorn. di Meet. Vet., 1913. Jan, 18, 
Vol. 62. No. 3, pp. 45-49, 

(458) NiTTTxVTJi {G. H, E.), The Herter Lectures. II. Trypanosomiasis. 

Lecture delivered on the Herter Eoiindation, Johns Hopkins 
University, Baltimore, Maryland, U.S.A., Oct. 9, 1912. — 
IBimsltryiogy, 1913. Jan, Vol. 5. No. 4, pp. 275-288. 

(459) Ranken (H. S.). A Preliminary Report on th© Treatment of 

Human Trypanosomiasis and Yaws xvith Metallic Antimony.- — 
Ptoc, Boyl Soc.. 1913. Mar. 5. Series B. Vol. 86. No. B 
586, pp. 203-215. 

(460) Riixgenbac’H (J.). Contribution a FEtude de la Distribution d© 

la Maladie du Sommeil en Af riqxxe eqnatoriale f ran^aise 
(Pays Bakongo, Bakongixi et Loango) Mai-Juin-Juillet 1912. — 
[The Distribution of Bleeping Sickness iix Expiatorial Erench 
Africa. May-Jnne-Jiily, 1912.]~Bu?L >8oc. Path. Exot., 1913. 
Jan. Vol. 6. No. 1, pp. 34-40. 

(461) RomiAiN (J,). A propos de Lepfomonas pamgcmiac et Try-- 

pammma denyfii. Note rectificative. — Bull. Soc. Path. Exot., 
1913. Mar. Vol. 6. No. 3, pp. 181-182. 

(462) TJhlenixuth: (F.), MutjXer (P.) littGEXi (G.). Die cliemo- 

tlierapeutische Wirknng von organisehen Antimonpraparaten 
hoi Bpirodxatxnx- nnd Tiypaixosomenkrankheiten. [The Actions 
of Organic Com|)onnd.s of Antimony in Spirochaetosis and 
Trvpxvnosomiasis.]---/)rn^ Med. Wocd'iensclir.. 1913. Fel>. 27. 

, . VoL 39. No. 9,, pp. 393-395. 

Biting Flies and Ticks. 

(463) CHRiSTonBEiis (S. E.). Contributions to the Study of Colour 

Marking and other Variable Characters of Anopheliiiae with 
specn'al reference to the Systematic and Plxylogenetic Group- 
ing of the Species.— An/i Trop. Med. cb Paremt., 1913. 
Mar. 31. Vol. 7. No. l, pp. 45-100. With 4 plates. 

(464) EIadwen (S.). The Life-history of Dermacentor Varkxhilis .. — 

Pamsltology, Jan. Vol. 5. No, 4, pp. 234-237. 

(466) Nbw^steax) (E.). Phi ebotonxns from West Africa. — Bull. Soc. 
Path. Exot, 1913. Eeh. Vol. 6. No. 2, pp. 124-126. 

(466) Roubaxji) (E.). Quelques Mots stir les Phlebotomes de FAfriqne 

o(*c‘identaIe fraiicgxise. [Notes on the Phlebotonins of Prench 
West Arrioa.]— BxdL Soc. Path. .Exot., 1913. Ecb. Vol 6. 
A/:No.;2^,jppv(126-128.:'-^^^^ 

HelmintMasiS:. . :y; Vi. /■ 

(467) Mxyaoaxva (Y,). ITeber denWVanderujxgsweg des ScJmiosomAim 

japonicum durch Vermittlung des Lymphgefassystems des 
Wirtes, II. Mitteilung. [The Path taken by Sctofosoi/inm 
japonicum in the Lymphatic System of the Host.]— Gen fralb?. 
/. Baht, 1. Abt., Orig., 1913. Mar. 1. Vol, 68. No, 2, 
pp. 204-206. 

(408) , ITeber den Wanderungsweg des AnhylostomMm duodenale 

[caninum) bei Oraler Infektion. Vorlauhge Mitteilung. [The 
Path followed by Anhylodornum duodenale (caninnin) following 
Ingestion of the Parasite.] — Gen,tTalbl. f. Baht.. 1. Abt., Orig., 
1913, Mar. 1. Vol. 68. No. 2, pp. 201-204. 
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Protozoa, 

(469) Bekg-man (A. M.). Beitrag zur Kemitiiis des Vtirlioiiuiiens 

del* Sarkosporidieii bei der Haiistiereii. [The Occiirreiice' of 
Sareosporidia in the Domesticated /« 

Fleiseh-- ‘imd Mil(M.ygi(>nCj 1913. Jan. 15. Vol. 23, Xo. S, 
pp. 169^180. 

(470) MAiUTLXiAZ (M.) <fe Roudsky (I).). , (Jontri'h'ution a r'Ktitde do 

terzli Barahon et Beligmann, — (hrttipl, ]:lcn(L 
Soc, moL] 19], a. Jan. 24. Vol. 74.'" No. 3, pp.' ], 28-131. 
With 9 text-figures. 

(471) Splknbohe (A.). Snila J\)xo])lusmosi dei Conigli. |Toxo- 

plasrnosis of the Rabbit, 1 — Z\r/:/ot/op/ra, 1913. Jan. J J. Vol. 5. 
No. fOl, pp. 48^.52. 

llBclassed. 

(4.72) Ba'UJean (R.). .Note snr le Veiiin de Bitis artetans on. Vipero 
heiirtante. . (The Venom of the Fuff Adder.] — BidL Noe. Path, 
ExoL, 1913. " Jan. VoL 0. . ■No. 1, pp. 50-54. 

(473) Mohlbr' (J. R.) &. Eiei-moiiN (A.).,. I'mmnnisatioii ii gainst 

Haemorrhagic Septicaemia .- — American Med,^ 1913, 

Jan. Vol, 8. No, 1,, pp. 14-19. 

(474) hioKiSTa’i (E.). Contribiito all’ Imnuinizazisione (^oritro ilBarboiie 

bufalino. [Immunisation against Barbone.]'—JL If cd. Zooiatro. 
Parte Scientifica, 1913.- Feb. Vol. 24. No. 2, pp. 60-74. ■ 

(475) MiiovYKA. llnsere Haustiere in Ostasien, ihre Eigenart tind ihre 

K'rai,i,kheiteii mit- Beriicksiehtignng det* Parasiteii. [Oiir 
'Domesticated Animals in Eastern Asia, a.nd their Distnises with 
. Particular Refei*ence to .Parasites.}— /. Veterinur-- 
kwnde, 1913. Mar. Vol. 25. No. 3, ]>p. 97--107. ‘With 
5 figures. 

•(476) PniSAMX (-Marie). Pro|)rietes Vaecu'naiites du Venin mm|tH‘i)x 
de la Peau des Batraciens eontre liii-meme et (*oufcre le \Amin 
, d,e la Vipere Aspic. [The P,rotective P.i:*operti,(:‘s of the Mlnuyus 
Poison of tlie Skin of the Batraeliians jigainst Itstll' snul 
against the Poison o-f the “Aspic” riper ,] — BulL Hor, PiPh, 
Exof., 3,913. Mar. 'Vol. 6. No. 3, pp. 19(M95. 
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BABESIASIS (PIIIOPLASMOSIS) AND ANAPLASMOSIS. 

(477) SciiELij Beobachtungeii Tiber die Anaplasmosis 

TiBd Piroplasmosis der Schafe und Ziegen in Beiitscli-Ostafrika* 
[Tlie ()ccxirre;oce of Aiiajilasnis aird Piroplasnis in the Sheep 
and Goat in German East Africa.]— /. Infek- 
tmiskranJch, Ihirasit^ u. Hygk cL liaiist* 1913. 

June. VoL 13. No. 6. pp. 349-352. 

In a previous paper (see this Bulletin, Vol. 1, No. 2. Abstract 
No. 117) the author recorded the occurrence of aiiaplasins in 
".two sheep. 

In the present paper he records the presence of similar bodies 
in the blood of two further sheep. The animals were in poor con- 
ditiori and the bodies w’^ere far more scanty in the blood than 
is observed in cattle infected with the parasite. In addition 
to these four aiviiY, nils the author has found marginal points/^ 
in very small numbers in another batch of sheep. All the 
aTiimals were in poor condition and tins was the only constant 
;sy:r]i|:)tom . , In some of ' the- . cases .'other symptoms such as ■ 
diarrluBa, rhinitis, conjunctivitis and shedding: of the wool were 
observed, but these symptoms were not constant. Occasional 

marginal points ’’ were seen in the blood of 5 out of 18 
diseased sheep. , 

In examining the blood of diseased sheep the author lias 
found iiiroplasms resenxhling P. mutara in 6 out of 16 animals. 
These animals showed the same symptoms as those in which the 
anaplasms were found. In four of these instances hoth piro- 
plasms and anaplasms were found in the same animal. 

The author has also found in a few goats that were emaciated 
very small numbers of hoclies resembling marginal points ’’ 
and piroplasms.,^' . 

'{ 478 )a,Beva 3 V (LL ' E. ' : W Some '■'Observations on the .different 

Strains of Bovine Plasmoses in South Africa and the Immunity 
conferred by them in Southern Tihodesm^—Veterviari/ Jl. 1913. 
May. VoL 69. No. 455. pp. 208-212. 

In 1911, 48 animals received from Great Britain w^ere inoin- 
lated with virus supplied by Theileb which contained S. 
hige/mina and A. centrale. None of these animals died during 
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the process of immunisation and reports were received regal’d- 
ing 38 of them after distribution. Of tliose reported upon 11 
died and 8 siifered relapses with, recovery. 

During tlie sanie period 10 animals which had been inoculated 
at Pretoria were also inocuhited with th<‘ local virus. 01 these 
two died during tlie iinmunisation. Reports were received 
regarding five of the aninials distribiiled. None <jf tliese died^ 
and none had relapses. 

Tliese figures aiipear fo show tliai. llu‘ Pretoria virus doccs not 
confer com])let.e ininiunity against the locui virus. This was 
to soine extent foreseen inasniuuh as Tiiexckr liml I'ound t!ia.t 
recovery from infectio;i» with A. cenfralc does not cause 
complete i in iii u nity . ^ ' 

It was found that, althougli tlie animals imxnilated at Pretoria 
showed marked reactionSj the vii‘us had liecoTne iiiaxkedly 
attenuated if not inert. 

It having been found that the Pretoria virus did iioi <‘onfer 
complete imniuiiity upon imported cattle exposed to luiturai 
infection in Southern Bhodesia, it was considered advisable again 
to make use of an attenuated local virus. 

It was considered better that the animals shoirld suffer from 
the inieetion while under veterinary supervision than un- 
expectedly after distribution. 

During the year 1912-1913 seventy-seven animals from Dn:? 
Souther, !i Colonfes and sixty-eight from Great. ISritain w'ere 
successfully immunised. Twenty-five home-bi’ed luiimals died, 
Init the animals were not in a. suitah].e condition for iiiiinirnis- 
ii,ig and their owners had been vairned that accvidents might (>ccur, 

Twenty-five animals whicli luid been ino(U,i]ated with redwater 
in. Great. Dritaiii before shipment, and wJiic^li had had more or 
less severe reactions, were inoculated, on ainival witli mixed 
babesiasis and anaplasmosis virus (E-hodesiau), and all except 
two reached to both of the infections. 

Disappointing results have attended tlie use of trypanldue 
which, while controlling redwater, appears to produce a con- 
dition unfavourable to recovery from tlie anaplasmosis which 
follows. It is especially harmful in pregnant aiiiinals. 

(4T9) CuTcnv (A.). A propos de Plmnixinitf Active du CMea vis4-vis 
de la Piroplasinose Canine (Babesxose canine) /Iv///. Boa: Bath a 
1913, luly. Vol. 6. No. T. pp. 499.50.1. 

, clog tliree months old was in(:Huila.ted /intraperitcxneally with 
16 cc. of blood containing a large uuniher of organisms, the 
; strain being The Tonkinr Mathis.' T..hree days later there 

was an elevation of temperature, and parasites ajxpeared in the 
blood pn ^tb,ewfi,ftll '::day. ' The. .disease was a,.cute,,andA'or„ eight 
days the blood was very rich in parasites. After this, parasites 
disappeared from the circiilation and the clog recmvered. 

Twenty-six days after the disappeai'ance of the ])arasites tlie 
blood was used tor tlie inoculation of anotlier dog with positive 
result, tlie dog* dying on the 10th day. 



5 .] 


Babesiasis and Anaplasmmis 


261 


Ifiue montlis after the disappearance of parasites from the 
blood a second dog was inoculated intraperitoneally ; an acute 
attack was set up but the dog did not die. 

Twenty-eight months after the disappearance of the j)arasite8 
from the blood the intraperitonea 1 inoculation of 20 cc. of blood 
into another dog failed to produce any symptoms. 

The original dog which had recovered from the acute attack 
following the inoculation with the Tonkin virus was then inocu- 
lated intraperitoneally with 5 cc. of defibriiiated blood obtained 
from Kitttall. Two days later there was a rise of temperature 
and ])arasites appeared in the blood. There was a rapid increase 
in the number of parasites present in the blood, jaundice and 
liaemoglobiiiuria appeared, and the dog died on the 13tli day 
after inoculation. 

The author concludes that when a dog has made a complete 
recovery it is, at least in some cases, susceptible to fresh infec- 
tion. The author admits the identity of the parasites of 
Mathis (Tonkin) and that of Nuttall (South Africa).’"’ 

Laveean pointed out that dogs immune to a virus obtained 
from one source are not always immune to viruses obtained from 
other sources. 

(480) Zif;mann (H.). Tiber die Kultur der Malariaparasiteu and der 
Piroplasuieii (/hropfo.s'WY/. (umis) in vitro. [The Cultivation 
of tlie Malaria^ Parasites and Piroplasins (Firoplasnia canis) 
ill vitro. — Arch. f. Sohiffs* v. Trop.-IIijfj. 1913. June, 
Vo). 17. No. 11. pp. 361-391. With 2 coloured plates. 

In tliis abstract the cultivation of Fir a plasma canu only is 
dealt with. 

After niany preliniinary experiments the author found that it 
was inadvisable to obtain blood for cultures from animals that 
were severely infected and in whose blood parasites were numerous. 
The best results are obtained with blood in which the parasite 
has just made its appearancje, and before any serious blood altera- 
tions have taken jilace. If dogs of more than tS or 4 months old 
are alone available the author advises that splenectomy should 
be perforBied and that about four days after tliey should be 
bled to the extent of 30 to 50 ce. of Mood aGcordiiig to the size 
of the animal in order to produce a marked anaemia before 
they are infected. A large number of media were tried, but the 
best .results were obtained in the following manner : 

A young healthy dog is bled from the carotid into a glass 
cylinder witli a narrow neck. The blood is earefnlly defibriiiated, 
care being taken to avoid the formation of bubbles. After 
removal of the fibrin, 50 per cent, solution of dextrose is added 
in the proportion of 0*2 cc, to 10 cc. of the defibriiiated blood, 
and in addition to this 0‘3 cc, of a 2 per cent, sodium citrate in 
0'85 per cent, salt solution is added to every 10 cc. of deflbrinate 
blood. In a number of cases the sodium citrate solution did not 
appear to be so necessary. 


m:m 
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Tlie mixture is centrifuged and ^ leucocyte-free blood is 
pipetted from the bottom and placed in tubes wliicli liave been 
filled to a height of at least 5 centimetres with inactivated (sodium 
citrate)-dextrose-dog-serum or (sodium citrate)-dextrose-ascitic 
fluid. Ill order to be able to worlc quickly fresh normal dexd rose- 
dog-serum or dexti'ose-huinaii-ascitie-fluid should be inactiiuted 
before the infected blood is witli drawn from the dog. 

Tlie author was able to obtain (ultures altliough leucocytes were 
present. Inactivated Iiuman-dextrose-seniin was found in some 
cases to be as good for (ultivation purposes as the substances 
already mentioned. Horse serum was the worst. 

Tlie layer of corpuscles transferred to the culture tubes should 
not be too thin. Cultures can be obtained at 40° C. and at room 
temperature, but t he best results were obtained at 67° C. 

It is remarkable to w'hat extent inultipli(*ation occurs w'ithin 
24 hours. While dividing forms with more than four mero- 
zoites are seldom met with in. the periplieral blood of dogs, in 
cultures there are frequently found schizonts witli 16 or more 
merozoites. If it is desired to preserve the parasites without 
marked multiplication, it appears to be best to keep the tubes at 
room. tem])erature. The addition of a greater proportion of 
dextrose does not appear to make any great differen(.*e. 

The author wms able to keep cultures alive for 5 or 6 divys, iiiid 
in one instance for 16 days. By the second day exlnnistion of 
tlie niediuBi or the fcirmation of a, toxin leads to degeneration of 
some of the parasites, and in any case the ,nnilti])li(^ati<)n is most 
rapid dtiring the first day. 

The author succeeded in infecting dogs l)y intraveTi()Us inocmla- 
tioii with sulicultures four or five days old, and in one instam'e 
he was able to obtain subcniltures from a cultxire tliat was four 
days old. From these results it; would ax)|>ear that the ^'inilt^nee 
of the organism is retained in cultures. In. tnl)es tlnit l)e(*ome 
contaminated with bacteria tlie jiarasites rapidly die. 

When degeneration oi'curs the parasites lose their ty|)i(‘al .mor- 
phology and become rounded. The cytoplasm stains more 
intensely and the chromatin less intensely. The cytoplasm, niay 
simultaneously break up into fragments. 

Ho indication of sporogony is obtained in cultures kept at 
room temperature.. 

, (In „two ; instances dogs were', 'inoculated subcutaneously; hvith , 
deadfexiliures, but. no protection against living cxiltures waS' con-'' 
'"ferred.'upon them,.'' 

In one instance no multiplication took place when blood from 
an animal that was the subject of acmte piroplasinosis was added 
to blood taken from an apparently healthy dog wliich was immune 
to (the parasite, while growth took place in control tubes eon- 
tainiiig blood from healthy dogs. As in the case of the malaria 
parasite, not every blood appears to be suitable for the cultivation 
of the parasite. 

It is worthy of note that the serum of the immune dog (not 
inactivated) appeared to have a more rapid, destructive effect upon 
the parasite than uninactivated serum from a normal dog. 
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(481) Dodd (S.). AEaplasms or Jolly Bodies? A Gontributioii to tke 
Knowledge of Certain Intracorpnscnlar Bodies present in the 
Blood of Some Species of Mammals. — Jl, Conif, Path. Therap. 
1913. June. Yol. 26. No. 2. pp. 97-110. lYitli 6 
figures. 

In this article are described bodies presenting morphological 
and staining characters identical with or very similar to those 
possessed by anaplasms. They have been observed in the blood 
of wild animals such as the lemur, mouse deer, orang-utang, 
capuchin monkey, etc. 

Tip to the present no convincing evidence has been brought 
forward to show whether the chromatin bodies discovered in the 
blood of animals, other than cattle or rodents, should be classified 
with the anaplasmata of Theideb or with the bodies of Jolly 
who first described their occurrence in the latter type of animal. 

In view of the various opinions expressed by a number of 
authors regarding^ the occurrence and the nature of bodies of this 
kind occurring in different species, tlie author records the results 
of observations made upon nearly 300 animals of a variety of 
orders, excluding the domestic species. 

Chromatin bodies have been observed in the mouse deer 
(Tragulus javanunis) . In this animal the red corpuscles measure 
only 2*5 microns. The chromatin-staining bodies were found 
either in the marginal or in the central position, and they varied 
a little in size. The bodies were relatively numerous, there being 
one or more in every field, but no double ones were demonstrated. 
These bodies were only found in the blood of one out of three 
mouse deer examined. 

Bodies possessing the same characters were found in the blood 
of five lemurs whicli died, some after having sliowii signs of 
illness and others withont any illness having been observed. The 
marginal disposition of the bodies was noted. On account of this, 
blood examinations were made of eight lemurs belonging to four 
different species and chromatin bodies were found in variable 
numbers in all. 

Out of 25 of ihe OTieio Quadrumana examined by the author 
during the last two year's chromatin bodies wei'e found in the 
blood of two only. 

In a capuchin m.onkey which had died as a result of the 
formation of metastatic abscesses the bodies were numerously 
present, but the disposition of them within the corpuscles was 
indifl'ereiit. There was considerable variation in size of the 
bodies, and none of them were seen in an extracorpuscular posi- 
tion. These points contra-indicate the view that they were in 
reality staphylococci. 

^ In an oraiig-utang, the primary cause of whose death was infec- 
tion with Haem^oproteus pithecip^(^^^ bodies were found in 

small numbers in the corpuscles from the general circulation and 
from tlie organs, but in smenrs made from the marrow of the long 
bones they were relatively numerous. In a number of the 
erythroblasts present in these smears the nuclei were undergoing 
fragmentation, and in a single smear all stages of fragmentation 
could be observed from the intact nucleus dow3) io small spherical 
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fragments indistinguisliable from tlie chromatin bocIievS. Further, 
in some of the corpuscles round nuclear fragments of the sliax^e 
and size of the chromatin bodies could be seen just about to be 
detached from the parent nucleus. Cells containing nothing but 
small rounded bodies like those in the general circulation were 
conmioii. (Jecasionally small dividing forms about the size of a 
coccus or less could be seen. 

In smears froiii tlie marrow of the ribs of a hog deer {Cerxiis 
porGiwiis) a number of cliromatin bodies were found in the red 
cells. The size of tlie bodies varied more considerahly tlian 
tliose seen in tlie general circulation of otlier animals. This 
deer had been in the Zoological Gardens for a number of years, 
and ni> to the time of death, no marked illness had lieen observed. 

The author lias observed bodies of this kind in the blood of 
very nearly every niarsnxnal animal that he has examined. He 
has found them in animals in the best of health, wild and captive, 
adult and immature. Owing to this it is practically impossible 
to carry out any inoculation experiments. Although normally 
present in the blood it is legitimate to consider that their niimbei' 
may be increased in certain pathological conditions, such as 
anaemia due to stomach worms, etc. As in other species tlie 
bodies vary greatly in size. 

The autlior’s findings in the examination of the lilood of a 
number of lemurs were practically the same as in, the c*ase of the 
marsupials, Imt as the lemur is much higlier in the zoological 
scale the autlior is not prepared to admit that the conclusions 
drawn witli regard to the bodies in the blood corpust^les of the 
marsupials are also to be drawn regarding the bodies found in 
the leimirs, althougli it is pointed out that according to Mjierxs 
su('h bodies may be found in the blood of normal eats. 

The chromatin bodies were present in the blood of one moust^ 
deer only out of three that were examined, and the blood of those 
in which tlie examination was negative was examined botli before^ 
and after deatli. It is pointed out tliat the red corpuscles of tlu^ 
mouse deer are only about one-third the vsize of those of the other 
spedes examined and that in them the bodies were correspond- 
iiigly sinall . It is sxig'gested that this is further evidence tending 
to show that they are in reality remains of nuclei, as it would iS 
extraordinary to' find a smaller parasite choosing for its host an 
animal with a smaller red corpuscle. 

, , T„HEILER.IASIS. ■ 

(482) The Immunisation of Cattle against East 

Coast Fever . lie port of the iJiTector of VeteTlnwry 
Research, Union of Soyth Africa, October 1912. pp. 260- 
314.,,' (191f3y ■ Cape, Town: . Cape; Times^ Ltd^j; Governinent 

' ,'.Frinters.)'''t'v, 

In the First Report of the Director of Veterinary Research 
it wns recorded that out of 170 animals inoculated at the 
laboratory in various ways, 84 survived injection and natural 
infection. Tlie method was introduced on a small scale in 
practice and since then has been considerably extended. 
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Up to September 1912, 133,833 cattle liad been inoculated in 
tbe Traiiskei with tke object of protecting as many of tlie animals 
as possible, since dipping could not be resorted to. 

Wliile the work was being carried on in the field, further 
investigations w^ere made in the laboratory with the object of 
conferring a greater immunity by inoculation. In view of the 
fact that quinine is a plasma poison the effect of soaking the 
pulp used for the inoculations in varying strengths of quinine 
solution for half an hour before use was investigated. 

Different grains of pulp were used, as follow's : — 

Fine grain, — A Latapie apparatus was used for the pre- 
paration of this. 

Half Medium, Medium grain. — -The puli) was minced once 
ill a Spong ’’ apparatus, No. 42, medium size 12 teeth, 
to give the medium grain, and to obtain the half- 
meclium grain it was put through the mincer twice. 

Coarse and Half-Coarse grain. — An ordinary mincing 
machine W'as used, the pulp being put through once 
or twice respectively. 

Part I. 

A. The iinmimisation of cattle obtained from, non-inf ected areas, 

Eirperiment 1. — Nineteen animals were injected intravenously 
wdth, coarse grain spleen and gland pulp taken from an animal 
slaxightered in the last stages of the disease and were immediately 
exposed to natural infection. Of tliese 9 survived, /.c,, 47*4 per 
cent. 

Eirperimcnt 2. — Forty animals w'ere injected into the jugular 
vein with 5 cc. of coarse grain spleen and gland pulp mixed 
with peptone. Twelve died of the injection, 25 reacted, and 
3 failed to react. Of the 28 survivors, two died of the disease 
when exposed to natural infection. Percentage of survivors, 65. 

E.tperirnent 3. — Forty-eight animals >vere injected with 5 cc, 
of spleen and gland pnlp of various grains and exposed to natural 
infection 13 days later. Twenty-two or 45*8 per cent, survived. 

Ea^periment 4. — In this experiment the conditions of the pre- 
ceding experiment were repeated, save that the animals were 
kept for .15 days before being exposed to natural infection. 
Forty-tw'o animals were xised, and of these 64*3 per cent, survived. 

ConGlusion.—Eoi the inoculation of cattle in a non-infected 
area, the experience in the field indicates that the best results 
are to be obtained by the injection of 5 cc. of spleen or gland 
pulp (medium or half coarse grain), mixed wdth peptone, the 
injected animals to be exposed to veld infection 14 to 15 days 
later. ■ 

B. The mmiunisation of cattle 

Eirperiment 5. — To note the effect of the intravenous injection 
of 5 cc. spleen or gland pulp, medium grain, mixed with peptone, 
tlie animals being placed upon infected veld immediately after- 
wards. Twenty-four animals were used. Of these 10 survived. 
Of the 14 that died, four were infected previous to inoculation 
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and 5 died as tlie result of being* worked while passing through 
the reaction. Excluding these five, the surviTors numbered 
52'6 per cent. The animals that were infected before inocula- 
tion are included hecaiise this is one of tlie factors to l)e expected 
when aiiiinals are on infected veld. 

E,vperime})t 6. — Ik) test the ehect of intravenous injections of 
10 cc. of pulp mixed witli peptone and aleiironat. Of 43 
injected, 22 or 51*2 per cent, survived. TJiese animals were 
exposed to natural infection immediately after injection. 

Eaypervment 7. — Thirty-one animals were injected intra- 
venously witli 10 cc. of pulp mixed with peptone, and iinme- 
diately afterwards turned out on infected veld. 45*2 per cent, 
survived . 

Eirp)cri‘menf 8, — The injection of 10 cc. of pulp mixed with 
aleuroiiat, the animals being* xirotected from natural infection 
till the 10th day. Of 30 animals used in the experiment., 14, 
or 46*7 percent, survived. 

Experiment 9. — The intra- j ugular injection of 10 cc. of coarse 
grain, pulp, the animals being protected from natural infection 
till the lOtli day. Forty-eight animals Avere used, and of these 
45*8 per cenl. survived. Four of these animals contracted the 
disease and recovered. 

Experiment 10.— In this experiment the conditions of the 
previous experiment w-ere repeated save that the pulp was .mixed 
with aleuronat. Of 64 animals used, 46, or 71*9 per cent, 
survived. 

Experiment 11.' — ^The conditions in tliis experiment %vere tlu^ 
same a.s 'in Experiment 9 save that th.e animals u^ere ls'e]")i' (ui 
a clean farm un.til the 14th day. Seventeen aniinals were usimI, 
and of these 6 survived. 

Experi nient 12.— In this the conditions of Expei'iment 10 were 
reproduced, except that the animals were protected from i.iatural 
infection till the 14th day. Thirty-three animals were used. ' 
Seven died of the disease or as a resxilt of the injection, 2 were 
drowned and are therefore excluded, six died of other causes, 
and of the surviving 18, one died of the disease on the 62nd day. 
The survivors were therefore 17 oxit of 31, or 54*8 |:)er cent. 

Bx/perinhent 13. — The injection of 5 cc. of coarse grain pulp 
mixed with peptone, the animals being kept oii clean ground 
till the 14th day. In. this experiment there .were 154 survivors:' 
out of 266 .animals,^ u)r '57*9 per- cent. ■ 

:i:'iExpermient 14.— In this experiment medium and coarse grain 
pulp were used, mixed with peptone, or peptone and aleuronat. 
The in jeeicd animals were kept in a clean paddo(dv till the 
Mill day. Of 109 animals injecded, 72, or 66 ])er (‘cni. survived. 

Experiment 15.— In this experiment the dose of pulp used was 
10 (‘c. and it was mixed with peptone. The animals were pro- 
tected froixi infection 4^ as before. Of the 142 animals 

.used, 97,' nr .68*3'.'p6r cent, survived.. .'4':" 

Tlie conclusion drawn from experiments 5 to 15 is as follows : — 

For the inoculation of infected herds the experience in the 
field indicates that the best results are to he obtained from the 
intra-jugular injection of 5 cc. of coarse grain spleen and gland 
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pulp, mixed either with aleuronat or peptone, the inoculated 
animals being exposed to veld infection 14 days later. 

C. Inooidation of calves. 

The calves used were from 3 weeks to 3 months old. 

Experiment 16. — (a) Twenty-two calves were injected with 
5 cc. of niediiim grain pulp mixed with peptone. The calves 
were obtained from a clean area and they remained there until 
the 14th dav after injection. The percentage of survivors 
was 31*7. 

(b) Eight calves were injected as in (a), but were allowed 
to graze on infected land immediately after. Five of the calves 
died, the survivors being 35 per cent. 

C oncl imoii,— The inoculation of calves in the field indicates 
that the results are not likely to be so good as with full-grown 
animals. 

13. Double injection. 

Experiment 17. — Twenty-three animals were inoculated with 
a fine emulsion, and four months later the 18 survivors were 
injected with 10 cc. of pulp mixed with peptone. Six of these 
died as a result of the second injection. The percentage of 
animals surviving the double injection was 52T. 

Part II. 

The imimmisatdofh of cattle against East Coast Fever at the 
Ixihoratory, 

Experiment 18.— Two animals were injected with 5 cc. of 
fine grain pulp. Both reacted and survived two subsequent 
infestations with ticks and also natural exposure, without 
reaction. 

Experiment 19. — -In this experiment aleuronat was mixed wdth 
the fine grain pulp. Eleven animals were used. One showed 
the presence of plasma bodies and all survived. Six of them 
were tested with ticks and two died. The four survivors were 
sxibmitted to natural infection and none died. The other five 
animals that survived injection were exposed to natural infection 
and two died of East Coast Fever. 

Experment 20 this experiment peptone was mixed with 
the pulp. Sixteen animals wei^e used and one died. Of the 
15 survivors 11 were tested wuth ticks and 5 died. The vsurviv- 
iiig six of tills batcdi were exposed to natural infection. One 
died of redwater. 

The four animals that were not tested with ticks were exposed 
to natural infection and two died, the infection being compli- 
cated with redwater in each case. 

Experiment 21. — Peptone and aleuronat were together mixed 
with the pulp in this experiment. Five animals were injected 
and one died. Of the four Survivors one showed plasma bodies. 
These four animals were exposed to natural infection and three 
died. Among the 3 that died was the animal that had shown 
plasma bodies as a result of the injection. 

Experiment 22. — The pulp in this experiment was of half- 
medium grain, and it was injected alone, the dose being 5 cc. 



268 


TIiGileriasis. 


[Dec., 1916. 


Tliree animals were used; all survived both tlie iiijectioii and 
a subsequent exposure to natural mfection. In two of the 
aninials plasma bodies were seen after both the injection and 
the test. 

Eiiyperbnent 23. — Conditions as in Experiment 22 with the 
addition of peptone. Two animals were used. One died and 
one did not react. The animal which did not react, and which 
had been previously inoculated died on subsequent exposure to 
natural infection . 

24. — Six animals were injected intravenously with 
5 cc. of medium grain pulp. Four died of the disease and 
one of anaemia. The remaining animal wihicli reacted to tlie 
injection i3roved to be immune when exposed to infection. 

Expenmerif 25. — In this experiment the medium grain pulp 
was mixed witli peptone. Thirteen animals were used. Two 
died and five sliowed plasma bodies. When the whole of the 
survivors were exposed to natural infection four died. 

Experi/rtieiit 26. — The dose of medium grain pxilp (5 cc.) in 
this experiment was added to pulverised gelatin and physio- 
logical water. Eight animals were used, and. six reacted. One 
of these died of debility before its immunity (*ould be tested . 
Two of the survivors died wheii exposed to natural infection. 

ExpeHinent 27. — Three animals were injected with 5 <‘C. of 
half-coarse grain pulp. All reacted and survived. They failed 
to contract the disease wlien exposed to natui'al Infeadion. 

Experl'Nient 28.— -The material used was similar to that in 
Experiment 27 with the add.ition of peptone. Fifty-one animals 
were used. Fourteen died of the disease and tlii'ee from other 
causes, d/wenty-two reacted sliowing plasma bodies, seven re- 
acted but without any plasimi bodies being c)l)S(M“ved, ami the 
remaining five failed to rea(it typically. Of tlie 34 sur’\:ivors, oiii'* 
died when tested w’itli ticks, five showed plasma l)odies and re- 
covered, and the I'emainiug 28 survived the (‘riti('al jHU’iod of the 
test, 

29. — The following talde expresses the results 
obtained ill this experiment. 
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From tliis it is seen that when the strength of the quinine 
solution exceeded 4 per cent, there was no immunisation, and 
that the optimum strength appears to be about O' 6 to 0*7 per cent. 

Experiment 30. — Eight animals were injected with 5 cc. of 
half-coarse pulp added to pulverised gelatin and physiological 
water. All showed plasma bodies and two died. Of the six 
survivors one died of the disease when exposed to natural 
infection. 

Experiment 31. — Nine animals were injected with 5 cc. of 
coarse grain spleen pulp. Six died, one reacted and recovered, 
and the other trwo did not react. The one which reacted proved 
to be immune when tested with ticks, but siicciimbed to natural 
infection later. Of the two which did not react, one died and 
the other proved to be immune when exposed to natural infection. 

Experiment 32. — In this experiment aleuronat was mixed with 
the coarse pulp. Eleven animals were injected. Six died, and 
of the remaining five, two developed the disease but recovered 
when subsequently tested, and the remainder were immune. 

ExperimeMt 33. — Of 5 animals injected with. 10 cc. of coarse 
grain pulp mixed with aleuronat, all survived. Three died of 
East Coast fever wlien tested with ticks, and the other two 
survived tick infestation and exposure to natural infection. 

Exypefimerit 34. — Eleven animals injected with 5 cc. of pulp 
mixed with peptone. Six reacted, and of these 3 died. Two of 
these were found to be immune to tick infestation, but one coiir 
tracted tlie disease naturally and recovered. Of the six animals 
remaining, one died, one had a reaction, and the rest were 
found to be immune when exposed to natural infection. 

Expexi/ment 35.— Five animals were injected yvith 10 cc. of 
pulp mixed with peptone. Two died, and the remainder were 
found to be imniune both to tick infestation and to natural infec- 
tion, . 

Experiment M. — In this experiment the conditions obtaining 
in Experiiuent 34 w^ere repeated with the exception that aleuronat 
was added as well as peptone. Five animals wei^e used. Three 
reacted to the injection and two died. Of the three survivors 
two died on exposure to natural infection. 

Expermient 37. — In this experiment the animals were given 
two injections of pulp. In some instances the pulp was given 
pure, while in others it was mixed with peptone or aleuronat. 
The intervals elapsing between the inJeetioiivS varied from about 
three weeks to two and a half months. In one instance the pulp 
used for the first injection was saturated in a 10 per cent, solu- 
■.tion.of .quinine., ; 

Twelve animals were used. In four cases there was no re- 
action. In two cases there was a reaction with the discovery 
of plasma hodies, but the animals recovered. In the remaining 
cases there was a reaction and the animals re(*overed. Only one 
animal died when exposed to natural infection, although several 
reacted. 
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Experiment 38. — Twenty-five animals were injected on two 
occasions witli 5 cc. of pulp mixed with. j)eptone and varying 
strengths of quinine solution. Twelve died of the disease. 

Of the 13 survivors., six died when submitted to the imiimiiity 
test, but as is shown, in a table., all these six animals which had 
not acquired iininunity from the injection, ha, cl received pulp 
which had been soaked in hydro-quinine of from 10 to 40 per 
cent, strength. 

Expermient 39. — Twenty-five animals were injected on t.hrec^ 
occasions witli 5 cc. of pulp of varying grains and in Tarying 
mixtures. Two died from the injection and 18 proved to l)e 
i.mmime wlien tested. 

The following conclusions are drawn : — 

“1. The experience in the field indicates that the inoculation can safely 
be undertaken in respect of either clean or infected cattle with the 
prospect of conferring immunity on 50-60 per cent. 

“ 2. The best results in the field may he expected hy the injection of 
5 cc. of spleen and gland pulp (medium, lialf-ooarse, or coarse grain) 
mixed with Peptone or Aleuronat, such animals to be kept on clean veld 
for 14 or 15 days before they are exposed to natural infection. 

3. The iniiuunity conferred by the injection may not be absolute, inas- 
much as 12 breakdowns were noted among the experimental animals, or 
I per cent. ' 

" 4. The animal wliicli supplied the spleen and gland pulp for the inj(H> 
tion has ap]>arent]y an influence on the results, as the variation in mortality 
from the injection cannot be considered to be due to airy otliei* fa(:d;or. 

“5. As a possible improvement to thcv present method of inimunising 
cattle against Ea,st Coast fever., the saturat.i.on of the pulp in a solution of 
Quinine Hydrocliloride is suggested, tire strength of tire solution to lu" 
between ()’6 and 0'7 per cent.” 


T1MPAX0«()MIASIS. 

(483) Bruce (I).), Harvey (D.), Hamrrtox (A,. Lady 

Biujce. Morphology of Various Strains of the Trypanosome 
causing Disease in Man in Fyasaland. The Wild-game Strain. 
—ProG, Roip Soo. 1913. June 12. vSeries TL 'VoL 86. 
No. B 589. pp. 394407. With 7 charts. 

The trypanosomes used in the investigations des(‘i‘ibed iii this 
pa|)er were isolated by inoculation of blood from a remlbuck, a 
waterbuck, an oribi, and two hartebeeste. ileasurrummis were 
taken of f5()0 tryp^^^ tbe blood of rats iiioculaiml with 

the''five" strains., ' ' . ' ' 

The charts obtained closely resembled eacli other and also those 
obtained from some of the human strains described in a ])revious 

paper.' ■■■■,"") . ■ 

The following ('omdusious are drawji ; 

“1. The five AVild-gume strains resemble each other closely, . and al! 
belong to the sauu^ species of trypanosomeu 

“2. Tbe Wild-game strains and the Human strains, although they differ 
to some extent, also belong to the same species. 

3. 'This„s|;)eeies is T. rhodesiense 

There is some reason for the belief that T. rkodeumHe and T. ImtceA 
(PLXMMUE 'and DrabvoeuL 
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(484) Biutce (D.), Haevey (D.), Hamerton {A. E.), & Lady 
Bruce. Morphology of various Strains of the Trypanosome 
causing Disease in Man in Nyasaland. The Wild Glossina 
niorsifmu Strain. — Froc. Roy. Soc. 1913. June 12. 
Series B. VoL 86. No. B 589. pp. 408-421. With T 
charts. 

The strains from which the charts given in this paper were 
constructed were obtained from wild flies, and the trypanosomes 
were isolated by feeding the flies on a number of animals, the 
trypanosomes being then inoculated into rats, these being solely 
used for the measurements. 

As in the case of the wild-game strains 600 individuals of each 
strain were measured. 

Stiperposed charts of the Wild-game strain, the Wild-fly strain 
and the Human strain shew that the last of these differs to a 
considerable extent from the other two, which closely resemble 
each other. Btit it was fonnd that the form of the chart w’as the 
only thing which supi)orted the idea that the trypanosomes might 
not be identical, every other factor indicating identity. 

The conclusions are as follows : — 

“ 1. The five Wild Glossina morsitans strains resemble each other closely, 
and all belong to the same species of trypanosome. 

2. The Wild Glossina inorsitans strain, the Human strain, and the 
Wild-game strain, belong to the same species. 

‘‘ 3. This species is T. rhodesmise (Stephens and Fantham). 

4. It is probable that T. rhodesiense and T. hrucei (Plimmeb and 
BEABFORn) ai'c identical.*’ 


(485) Kingiiorn (A.), Yorke (W.), & Lloyd (LL). Mnal Heport 
of the Luangwa Sleeping Sickness Commission of the British 
South Africa Company, 1911-1912. — Ann, Trop, Med. 
PamsvL 1913. June 10. Vol. 7. No. 2. pp. 183-301 
. Withl2:plates., 

The matter contained in this llepoid is divided into six sections 
as follows : The Human Trypanosome; Trypanosomes of Game 
and Domestic Stock; Tryx^anosomes in Wild Glossina morsitans; 
Description of the Trypanosomes; Development oi Trypammoma 
rhodesieMse in Glossina and the Report of the Ento- 

mologist. Two appendices contain a description of an expeiiment 
to ascertain whether Tabanicls transmit trypanosonies in iiatnre, 
and an account of an attemp)t to transmit Trypanosoma rhpdesimse 
hj memis oi Ormtlwdorus monhata. 

Much of the matter eoutained in the x'eport has already been, 
iniblished in the form of sex)arate papei's. 

The following is the summary of the section dealing with the 
"human Trypanosome 

“1. The human tiypanosome (T. 'vJiodesimse) is distributed widely 
';tlir,oughoTit;Sotith Central Africa.’. . ■■'7 ■ ■ ■ , , ■ : ■ * ' 

“ 2. There is no essential difference between the clinical manifestations 
of the disease in man caused by T. 7‘Apdesieme and that due to T. fjam- 
hiense^ except possibly the greater virulence of the former. 

^‘3. T. rhodesiense is transmitted in Ithodesia by Glossina morsitans. 



272 TrypanosomiasU, [Dec., 191^1. 

4. Apprcxiinatcly 3*5 per cent, of tlio flies may become permanently 
infected and capal:)le of transmitting the virus. 

“ 5. The period which elapses between the infecting feed of the hies and 
the date on which they become infective varies from eleven to twenty-five 
days in the Luangwa Valley. 

6. Attempts carried out at lalmratory temperature on the Congo- 
Zain1)esi plateau during the cold season to transmit the huma.n trypanosoine 
by means of (.Ho.mtia iihordtans wore invai-iabl,y unsuccessful in spite of the 
fact that (ISO flies were used in these experiments. 

“ 7. Tlie developmental cycle of T. rhodeHietm' in (rlosHina iiuyrsifmhs is 
to a. marked degi’et^ intlmmced hy the temperature to which the flies are 
subjected. High, tem})ei*atur(\s (76^~~S(P If.) favour the develo{)ment of the 
|)arasite, U'liiLst low temperatures (60^-'70° .h.) are unfavoui’able. 

“ 8. The fij*st j)ortiou of the developmental (‘ycle can proceed at the 
lower temj)eratures, but for its completion the higher temperatures are 
essentia.'l. 

‘‘‘ 9. The parasites may persist in the fly at an iiicoiip)l(‘te stage* of 
their develoj)inent foi* at least sixty days under imfavoural)le climatic 
conditions. 

“ K). These observations afford an adequate explanation of the extremely 
long latent periods of trypanosomes in Glossina which have occasionally been 
observed by various workers. 

‘‘11. Tlie relative humidity of the atmosphere has apparently no 
influence on the development of the trypanosome in Gloulna mordtans. 

12. Miechanical transmission does not occur if a period, of twenty-four 
hours has elapsed since the infecting meal. 

“13. Gloiidma inordfanH, in nature, has been found to transmit the 
human trypanosome. 

“ 14. The chief reservoir of the human trypanosome is the antelojxu 

“ 15. The results of examination for the hnman trypanosome' of the 
blood of a- la.rge number of monkeys, wild rats and mice w<‘r(' inva,ria.bl}^ 
negative,” 

It is estininted tlin.t tbe percenta.g^e of big game infe(,rt,(u! with 
tryi)aTioso:ines patlu)geni(? to niaii and domestie stock in the 
L^lal)g^^c^ Valley may be ])bieed at 50, arid on the (kirigo-Zain 
wa'iterslied at 25. 

In tlie Luaiigwji Valley six speaies of tiypriri()soiiu‘S tvaaacisola 
froru game and .stotdv, Yh,, T, rliodeneme^ 7\ r/’iv/.ry 7\ nmi/wnhy 
7\ pecoruvi, 7\ miondgomeryi^ and, 7\ iimlMforme. On tlie Coiigo*- 
Zainbesi watershed the following trypan osoines were isolated : 
7\ rh odes fensey 7\ inva.Vy 7\ nammi, '7.\ pee^rurriy m.d '7', 
tragelaplii. 

In the Luangwa Valley rhodssmise, 7\ and a 

third parasite termed by the aiitliors 7\ ignotmn were ivsolatecl 
fixiin wild, moTsitans. In a foot-note t,o a, Hiibs('(|nerit 

section it is stated that 7\ ignofAim h probahly ideniahml witli the 
'Organism -'described by 'the ■ Sleeping Si(dmesB,, C()nui)issioTi of the 
Royal Society and nanied 7\ siiniaey this name (daiming priority 
shoiild tlie two })i’()Te to be identical. 

In the' fourth section of the rexiort is given a deB(vri])tion of 
the trypanosomes encountered by the Commission, and it is 
perhaps convenient to include a brief summary of the section. 

TTypanosoma having been dealt with at length in 

the first section of the report, it is not further described save to 
mention the varieties of animals from w^hich it was isolated. 

7\ iTira,T . — This organism is principally (‘haracterised in the 
living state by its extraordinary rapidity of movement. 
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Ill stained preparations it is more oi" less elnb-siiaped with a 
long free fiagelhim. The micdexis is placed about the centre in 
the body. The blepharoplast is large and rounded, and lies close 
to the posterior end of the body. The nndnlating nieinbraiie is 
poorly developed or nearly absent. The average length is 23'6 
microns, with a maximum of 28 N5 and a niinimnm of 18*75. The 
average breadth is 3*2 microns. 

In a small number of experiments monkeys, rabbits and rats 
were found to be insusceptible. 

Although it could not be definitely proved that this trypano- 
some is transmitted by G. laorsitans in nature, owing to the lack 
of siiitalde experimental animals, it was proved experimentally 
in two cases tliat the fly is capable of transmitting the parasite. 

T. nan win . — A short sluggish organism with no progressive 
motion . 

In stained prepaintions the posterior extremity of the body is 
rounded, and the blepharoplast which is small is placed cpiite 
close to it. There is no free flagellum and the meinbrane is 
|)oorly deveiox>ed. The x>rotoplasin is free from granules and 
vacuoles. The length varies from 19 to 10 microns with, an 
average of 14*3. The average breadth is 1*5 microns. Monkeys^ 
rats and one rabbit were found to he insuscex^tible . 

T. pecovnni . — It is stated that owung to the lack of suitable 
experiineiital animals this trypanosome could not be distiiigiiislied 
witli, certainty from the x>i‘^('eding and its morphological charac- 
ters are pra(*ti(adly the same. 

While the triinsmitting agent of T, nanuin could not be ascer- 
tained witli certainty, it xvas proved that G. rrioTsi tans transmits 
7\ pe corn in in n ature. 

T. , 11 . sp. — This organism was isolated from a bush- 

buclc at Nawjilia.. It is remarkably polymorphic* and variations 
of motility are oliserx’ed, tlie short sluggish ones sliowiiig no 
tendeiH'V to alter their jiosition, while tlie long forms which arc 
provided with a free flagellum shew* marked translatory move- 
ment. The maximum length is 33*5 and the minimum 
I O' 5 microns. The organism is said to resemble 7\ gamhiense 
more closely than any other s^iecies. Monkeys, rabbits, and rats 
were found to be susceptible, the giiiuea-pig proving refractory. 
Tlie infection in laboratory animals runs a very clironic course. 
Tlie transmitting agent is itnknown. 

T\ niontg(rmer^^^^ in one dog only on the Nyasaland 

border. The orgaiiksm is broad and stumpy, and shows no 
marked translatory ])ower. The greater breadth of the parasite 
serves to distinguisli it from 7\ peeormiK The blepliaroplast lies 
(juite close to the posterior extremity and sometimes projects 
sliglitly from the surfai'.e. Membrane very poorly developed and 
tliere is generally no free flagellum. The posterior portion of 
the body often cnntams birge vacuoles, and granules may be 
found S(*attered througb the wdiole of the cytoplasm. The maxi- 
mum lengtli is 20 and the miiiihiiim 10 inicrons. The breadth 
varies from 1*25 to 6*5 microxiA 

Nothing is known regarding either the pathogenicity or trans- 
mission of the organism. 
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T. ignotum. (probably identical with T. nmiae). A compara- 

tively short slender organism which, is fairly aelirely motile, but 
with little powder of translation. 

The posterior extremity is generally rounded and tlie blepliaro- 
plast wdiieh is small sometimes projects from the surface. The 
membrane and flagellum are poorly developed, and there are 
generally no granules oi' vacuoles in the l)ody. Tlie inaxiiiuini 
leiigtli is 23 and tlie minimum 12 mi(u.’ons. 

The orgaiiis.m was isolated fro.m wild (Tlossina nurrsifmts, Irut 
it lias never been found in wild game. Monkeys were found to 
be very susceptible, death taking place in from 5 to 16 da\s. 
Eats, ’ guinea-pigs, mice, cattle, and dogs failed to become 
infected. In a goat the trypanosome was once seein but tin- 
animal survived. Eabbits could be infected, but the disease did 
not as a rule run a rapid (murse, two surviving over a Immlred 
■days. 

The percentage of infettive flies was found to be not less than 
0*3 per cent., and in one instan<?e evidence was obtained ilia I: 
^development of the trypanosome (xanirs in tlie proboscis. 

7\ tragelaphi resemliles 7\ hui ajipears lx* 

rather shorter and more slender. The possibility is suggested 
that leeches or mos(|uitoes may be tlie transmitting agents. 

Section Y. of tlie report deals with tlie dev(*1opnn*ni oF 
7b rhodesiense in (ido,^i^rna worsibin,^. 

Section VI. compiises tlie report of tlie Entomologist and. deals 
with (ui) Gloss in the laboratory, (h) A retaird of some 
breeding places of Gdmsma rnorsitmis, (c) A record of .blood- 
.sucking insects and ticks cjolhuited in the Iuia.iigwa Valley and 
at Ngoa. In cDllections of Glossina moj\ntans niadt* without dis- 
crimination the ])i*oportion. of females was often found to be as 
low: as 2 per (‘ent., althougli it svas found that taking int.o e,on- 
sideration a period of twmlve montlis iuah*s and ftvumh's (*m(*rg(*d 
from the pnpae in about equal iiroportions. In tlie la,i,i.er half 
of the year the males slightly predominated, while in tlu^ eailicu* 
half of the year tlie, reverse was the'' case. The period of, pupa- 
,tion varied fro,m 21 to 88 'days, depending to a great extent ori 
the .temperature. The shortest .periods, ” were .observed .at ' a. 
'demperalure of 86® 'E. and the longes't at 62® F. Very high 
, oryery:Io.w temperatures, were foimd..,to'have:a .deleterious'rdfeijh 

A description illustrated by a number of phoiograjilis is giv(m 
of places in wliich Glossina was found to hav<* bred. In most 
cases the positions were such that they reeeivixl sunshim^ for a, 
number of hours daily. The pupae were* n(*urly always lightly 
■ coveued' with earth. 

Thu fiollc) wing blood-sucking insects and ticks were found: 
Ixodbidea, OrnifJiodorus m,ouhata. Tabanidae, T. africanus, 
T, hir/vUatus, T. par, T. Ihentlpes, T, nigrostriatus, T, tacniola, 
f . taenwla var. rariatMs, T, fraternus, 7b fuscipes, 7b alhipalpvs, 
7. pullulus, ?b clantihuiUs, 7b airvmmms, 7b aojxvjnmvi, 
/. divoTsus, and T, rn><ictiloMssti!UUB* In addition to these, fivu* 
other species were collected but have not yet been identified. 
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Haeinatopota were very rarely encountered as compared witli 
tlie foregoing and tlie following species liave been identified ; 
H. viactans, H. msicliatrm^ H, sp. (undescribed). Muscidae, 
Glossina — tlie only species collected was G. morsitans . 

Audnneromyia luteola was commonly found. Cordylohia 
anthropophaga was encountered. A few specimens of Stomoxys 
nigra were found and Stomoxys calcitrans was very numerous at 
times. Pupipara, Hippohosca hirsuta was repeatedly found. 
Two otlier species of Hippobosca, one wingdess and the other 
winged were taken, the former on several occasions, and the latter 
only once. 

In an appendix to the report is given an account of an experi- 
ment undertaken to ascertain whether tabanids transmit trypano- 
somes in nature. The flies w^ere placed, as they were caught, on 
a monkey, but only a small pi'oportion fed. All that fed were 
dissected and examined, and only seven out of the total number- — 
128 — were found to contain flagellates ; these were present in the 
mid and hind gut only. Inoculations were made into wild rats 
on four occasions, but in only two of these instances did the rats 
survive sufiiciently long to allow of conclusions being drawn, 
and these remained negative. 

In a second appendix a brief account is given of an experiment 
carried out with the object of transmitting^ T. rhodesiense by 
means of 0. monhata. The experiment failed entirely. 

For abstracts of portions of this report published as separate 
papers see this Bulletm, Yol. 1, pp. 78, 79, 95, 149, 155, and 156. 

(486) Wenyon (C. M.) & Hanschell (II. M.). A further Hote on 
TTypanosorna rhodesiense from Three Cases of Human Trypano- 
somiasis. — JL London School Tro^). Med. 1913. April. 
Yol. 2. No. 2. pp. 123-128. 

The observations recorded in this paper were made with par- 
ticular reference to the occurrence of posterioi'-nuclear forms, 
the constancy of their presence in the blood of white rats, their 
percentage and variation, and the relationship between the 
virulence and the percentage of posterior-nuclear forms. 

The strains were obtained from three cases of infection in the 
liumaii subject, in none of which were any trypanosomes with the 
posterior disposition of the nucleus vseen. Such trypanosomes 
were observed in the first rat of each series inoculated from the 
patients. In each series of rats subinocxilated with the strains 
there were days on wdiich posterior-nuclear forms were absent, 
and in one rat none were seen during the twelve days that it lived. 
As a rule the povsterior-nuclear forms were observed in the broad 
trypaiiosomes, but they were also observed in the long slender 
forms. ' 

Although the number of observations was too small to allow of 
definite conclusions being based upon them, the authors got the 
mpression that posterior-nuclear forms were more numerous in 
the fiivSt passages in the rats, and in some cases the proportion of 
tlies(‘. forms appeared to increase in proportion to the length of 
the raf s life, but 'there were niimero'us exceptions.; 
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I7() correlation could be established between the number of 
posterior-iiiielear trypanosomes and the Tirnlence of the strains. 

Ill eoiinectioii with the importance of the posterior-nuclear 
forms the following paragraphs may be quoted : 

It has been noted that these forms are known to occur in T. pecaudi 
(Soudan) and T. brucei (Uganda). 

“ Recently Stephens and Blacklock have expressed the belief that 
T. hrucci of Uganda is not the same species as T. hrucei of Zulnlaiid, the 
original source of the type species of Plimmek, and Bradford. They I'^ase 
their belief on the fact that 1\ hrucei (Zululand) is a constant mono- 
morpliic trypanosome, while T. hrucei (Uganda) is a markedly polymor])liic 
one — in this resemliling T. pccaudi and T. rhodeslense. 

If this be so, it will probably be found, as some have maintained, that 
the Uganda T. hrucei is the same as T. pccaudi of the Soudan. The ti‘y- 
|)ano.souie of Uganda hitherto known as T. hrucei would therefore have to 
he called T. pecaudi. Further, there seems to be an accumulating amount 
of evidence in favour of regarding T. rhodeslensc as identical with 
T. hrucei of Uganda. If this turns out to he correct, then the specific 
name rhodesiense will have to give place to the name pecmidi.’^ 


(487) Bev.\n (LI. E. W.), Preliminary Slote on a Trypanosome 

causing Disease in Man and Animals in the Sebungwe District 
of Southern Ehodesia. — JL Trap. Med. Hyg. 1913. 

April 15. Vol. 16. No. 8. pp. 113-117. With 2 phrtes 
and 7 tern per atiire charts. 

Tile strains used in tlie ohserYatioiis recorded in this paper u*ero 
obtsiioed from a man, a dog, and a goat, two rabbits being inoco- 
lated from, eacb strain. From the; examination of moist and 
stained preparations taken from the first passage rabbit in eaidi 
case it appeared tliat tlie trypanosomes were ' identic.al. In, ea<*1i 
cause long, sliort and intermediate form were observed, tliese 
graclually merging into eacli other. 

. The trypanosomes appeared to coiiespond very closely witli 
T. ?*Jiodeuense. The animals inoculated did not show the oedeina 
of the head that eliaraeterised the infection produced by the 
trypanosome obtained from ^ W. A.’ 

A. further repiort is to be jn,iblished regarding the trypanosomes 
found in two of the experimental rabbits. 

(488) La'Verak (A.). Au Sujet du Tryp(mo.^oniarrdiodesm^^ 
Trypanosoina hnicei.—Bull. Soc. Path. Ewot. 1913. May. 
YoL 6. , No. 5. pp. 340-343. ' 

In this paper brief references are made to the various views 
that have been, expressed by different authors' regarding' . the 
identity of thevse two ' trypanosomes' and the evidence that ', has 
been' considered in .arriving at the different aipinions.'' Ariiong' 
•other po-ints referred to is the question 'as to vvh.ether4'he 'T.' '6rt/.cet^ 
■Uganda, is identical with T. hrucei (PlimmeE; a,:nd, Beadfo'ed), '' 

Lave'raU' is • of .the opinion’ that, farther 'proof' must he,, furnished 
hefore, it, , can ' 'be ' considered ' as 'certain ' that,' J., rhodesiense "''and 
T. hrucei (Uganda) are,'. ''identical, .and ' suggests that cross-' 
.immunity experiments' 'Would furnish the,''most"valuable' evidence.. 
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(489)'^Siiilston'' (A. W.). ' Sfotes on Znluland Trypanosomes. — 
Second Report of the Director of V eterinary Research, Union 
of South Africa. October, 1912. pp. 345-361. With 2 
plates. (1913. Cape Town: Cape Times, Ltd., Government 
Printers.) 

After diseussiiig' at some length tlie question of the identity 
pf tJie different strains of trypanosomes known as .7\ drucei, the 
author pro(‘eeds to tlie description of a trypanosome isolated froni 
a nmie in Znlnland. 

Towards the end of 1911 blood smears made from a beast and 
from a donkey wei'e found to contain small trypanosomes, but the 
infected animals died before it was possible to make sub-inoeiila- 
tions. Later, in the hope of obtaining this ti'ypanosome a dog 
was inoculated with the blood of a sick mule. This dog shewed 
trypanosomes in its blood six^ days after inoculation. On niaking 
an examination of smears from this animal it wnis found tliat 
it w’as not the small trypanosome that was present, but an 
organism in which, a considerable pi'oportion of individuals were 
furnislied with a well-marked free flagellum. It seemed probable 
that the disease was nagana. Further examination shewed that 
it resembled far more closely the strain know^n as tlie Uganda 
7\ hn/cei. A n umber of cliarts drawn up a ('(wording to Bru(*e^s 
])lan are given, and these shew very marked differences, but no 
great importaiu'e can be attac'hed to tlieni as they liave not been 
{‘onstructed upon ilie exniin illation of a very lai’ge nunibcu' of 
(irganisms, nor have ihey been made methodically u'itli regard 
to the period of infe(*tion, etc. 

The autlior draws the following (*on(‘lnsioTis : ~ 

1. That a tr,ypjmosome occurs in animals in Znlnland, wliidi Is inai'kedly 
(litnoi'pliic, and in this and other res])e(Ts ciosi'ly resenihles tin* trypanosome 
descrilied by Sir David Beuck and otliers as TrypaJChHonia lirueeL 

2. Tliat the tryparnisoine introdneed into Europe in 1896 and described 
!)y various antliorities as frjfimiosoina hruerc differs to a marked degree 
from tliat descrilied under the same name by Biujce, and from the 
Znbdand trypanosome described in the present paper. 

3. Tlnit a carefid study of the trypanosomiases of Znluland is necessary 
to determine, among other things, whether a trypanosome having the 
characters of T. Imicei as formerly descrilied, also exists in that country. 

Not£s on a small trypariosoyne f ro7n 

The small trypuBosome ref erred to in the preceding note has 
been frequently observed, iu blood smears from widely differeB.t 
sources, but it 'lias, not been poss.ible as yet, touibtain a'straiii ,for 
accurate study; .Tlie' organism 'has been- 'observed in. the, blood of 
oxen and donkeys. ' 

T'li preparations fixed An alcohol and '.stained with ■ Gieiri,sa , the 
nmx,imu,m length is '1,3 microns and; the minimum 9.' The breadth , 
varies from 1,’6 to 2*5 microns. .The body of the parasite is short 
and stout.. , The -posterior,, extremity -k roimded and the anterior 
tapering* A few 'chroinatin", granules -ma'y be ■ present ,in, tbe, „ 
-anterior portion of -'the- body but.' frequently, the cytoplasm, stains ■ 
.uniformly.,"' The .nucleus 'is 'of a- rather elongated oval shape, -and 
situated about -the'',',centre of .the body.-,. The micronucleus'.is' round '-, 
and placed close to the posterior extreniity. The undulating 
membrane is not, well deyelop'ed and.- '.there is ■ no free flogellnm,. 
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Since' no aiiinial inoculations liave been carried out s'us yet, it is 
impossible to malce any definite pronouiuumejit as to tlie identity 
of tli.e orgaiiiisni, but it o.ppears to resemble 7\ pecomm very 
■closely. The fact tliat it lias been found in donkr^ys (excludes 
7\ rianuin, and T. vniforine would a])])ear to be excluded liy iis 
greater averag-e lengtli, 16 microns. 

(490) Eondoni (P.) & (jOKF/iri (ii,), Eiclierche speriineiitali siii 
Magana. I. Coinmimicazione. Su alcuiie Proprieta Bioiogiclie 
della Milza nella Infezione sperinientale da Trypanosofna hriirri. 
[Experiniental Reseiircbes on Nagana. | — Ijo Spvri fnen tale. 
1913. April 7. Vol. 67. No. 1. pp. 1-24. 

This pa-iier contains a detailed acc'ouni of experiments whi<4i 
were carried out by the autliors to ascertain wlietlier irypauo- 
(‘idal Rubstaiu'es and specific antibodies are formed in tlie s|)leen 
during infecdion, and also to investigate the liaeiiiolytic' powers 
of spleen extinct. 

The general conclusions arrived at are: — - 

The spleen of animals (guinea-pigs and rats) infected wit'll 
7\ hfucei sometimes contains trypanolytic substances; this organ 
appearing to play a si:)e(d.al part in the -defence of the orgaiiis-ni. 

Aqueous extracts of the spleen of infected aninmls were found to 
possess a hae'inolytic power for red corpuscles obtaimul from air\" 
source, and even from the same indi.vi.dnal. Tl'ie suhstances curn 
be extracted, wd.tli alcohol and tliey- heliave i,n dilfereut manners 
when. subje(’vt.ed, to liea.t. Normal serum appears, at leasi. in pari', 
to exert an iiiliihiting eife(vt. Tliey are prohably of a li|)oid nature' 
and mem to lie of very little vital importance. 

(491) M' Air.r()OLX(> ( If.) . Sulle Tripanosoiniasi del Dromedario 
Eritreo. [Tryjianosomiasis of the Droinedaiy in 'Krii.rea,.] 
Amiali <PI.gie7he Hpervnien^^^^ 1913, 'Vol,. 2?b No. 2,. 
pp. 229-234, With 2 text-flgxires. . 

There are tw'o trypanosomes to wliicli the dromedary is sus(Hq)- 
tihle. One of these is also the cause of a disease in hovines, which 
is termed gialiao. and the other ■which is eommon to the o;x . 
horse and sheep is res])onsi.hle for the disease known as ‘^Oitteh,'' 
and belongs to the surra group of trypanosomes. 

The tryptrnosomes are <]istinguiHliahle l)y ih(‘ foliowing 
■(;d'i.aracter>s : Ivialian is transmitted by Rionioxys, whili^ 

atteh is transmitted by Tabanidae. Tlie two organisms an' 
morpliologicuilly distinguishable. Tlmt causing giahan ” 
appears to 'be dixnorpluc, as.it is said that .ymmg forms measure^ 
from 14 to 16 microns and adult forms 24 micu'ons imdiiding tin* 
flagellum., /fixe parasite. of ^Oxtteh. meas'ures about 30 microns 
,''ex(d,udmg' ■therfla.gellxxm, which measures about 8 microns. -The 
. parasite of giahan -is; n':ot , for the dog, rabbit, 

monse, whilst that causing ^7 attelx ’’ is pathogenic* for tlxese 
a'xiimrxls.. ■■The,' pxxrasite of' little or no jiathogenic 
power for the adult ox and the sheep, while that of giahan 
is markedly pathogenic for these animals. 
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(492) Koiil-Yakuioff (2uim), Yakimoff (W. L.), & Bekbnsky. 
Le Trypanosome des Bovides (Tr. tlieileri on du Type voisin) 
en Riissie d^Eiirope. [Tlie Trypanosoiiie of Cattle (TheUeri 
or a similar Type) in Enssia in Europe.] — BtilL Soc. Path. 
E,wt. .19.13, rjime. Vol. 6. .TsTo, 6. pp. 433434. 

Tile authors have examined the blood of 14 animals without 
hiiding flagellates by microscopic examination, but by einplbyiiig 
SeiigbntCs inetliod have been able to obtain cultures of flagellates 
fro.m 5 of them. They have been able to pass the strain on from 
the broth to YNN medium and keep it for several generations. 
They .have also been able to inoculate a calf successfully. 

(493) ICohl-Yakimoff (hlina), Yakimoff (W. L.), & Schokho:r 
(N. J.), — Le Trypanosome des Bovides (Tr. tlieileri on dn Type 
Voisin) an Turkestan. [Trypanosome (of the Theileri or 
allied Type) in cattle in Turkestan .] — TkilL Soc. Path. Exot. 
1913. June. Vol. 6. No. 6. p. 434. 

The authors liave obtained cultures of the trypanosome from 
the blood of cattle in eight cases out of nine examined. The 
cattle in Tur.kestan are said to be very frequently infected with 
Theileria (Piroplasiiia) nmtans . 

(494) IhiY (W. B.) & Eankex (H. S.). Burther Eesearches on the 
Extrusion of Granules by Trypanosomes and on their further 
Development, ( With a Note on Metliods by II. G. Plimmer.) 
— Proa, Roy. Soc, 1913. June 12. Series B. Vol. 86. 
No. B* 589.' i)p. 37T-393. With 3 plates, 

Twa> methods were |)rincipally used in the earlier part of the 
investigations described in this paper. These ’were' da.:rk-grounfl 
;iIhimination and vital staining witli a 0'T5 per cent, solution of 
tolui.dine; hlue in physiological salt solution. Other methods have 
been devised and these a,re described at some length,: 

Two types of granules are described as occurring in the bodies 
of trypanosomes, namely, reserve food granules and the special 
granules w^hich are the subject of this communication. The latter 
granules ai*e of nuclear origin and are infective. 

These infective granules have been found in T. ganihierue, 
T. rhodesiense, T, bmceiy T. evansi, T, nanum, T, pecaudipojiA 
1\ lewisi, - ' 

When' examined .with. 'dark-ground illumination the, granule 
appears .as a, small, 'sharply-defined, highly ' ref ractile body, and 
with vital staining it takes up the stain rapidly and acquires an 
intense colour. 

The number of granules varies -'in 'different species of tryi>ano- 
s'omes,,' and the, number, and size’ of granules present in any species 
' 'are .inconstant. '. It was observecr.in the '■case, of 7\ nmimn carried 
on': in gerbils, ..that' the .'granules" increased in 'number but' decreased 
'.in', size, as The virulence, of., the' trypanosome 'increased. 

Tbe authors have found that granules are not alwurys necessarily 
present in trypanosomes, m,, 0 'it. 'have they ,,, been., able .'to, determine 
wliat c.onditions are necessary for their formation, but they are 
able to indicate at what stage they make their appearomte. 
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It was observed that when trypaiiosoiiies lit'sl:, rnadt' their a|i|:)eai*- 
aiice ill the blood they did not ooirtiiiji y;t’aii iiles, Atftv!' alHiiit 
tlie fourth, day g,i,*a:niil(ss were tO' be ohserxxH,! ii.i, i'ry|Kii!i)suiiie 
bodies and fnr about 24 liours trypaiiosonies ('oiiiaiiiiis^r ^^'raiiuh's 
were, :iiinne,roiis. After t,his period wh<‘n i!Tanii,h.'‘'S w^ere 

Tiiirnerous in the blood the proportion oi i rypn nostuiies ronia in iny 
grannies decreased uiitib himlly* althougli (he tr^panoscuiM's 
might be enornioiisly numerous in tin* blo(.K.lj none* oi Uicm con-* 
ta.i,:ned graini],es. 

This was found to bold good for 7\ hvuvm, T. nan am, am! 
T, evanai. 

Tlie origiiud observations regarding tbe exfnision oi' graiitdrs 
liave been (‘oufirnied and tbe process has bt'en ltd lowed u ilh 
T. nariani and 7\ ganahleynse. diie foriuer is very suitable* for ibe 
purpose as tlie granules are large and tlie t rypariosoim* do«‘s not 
execute any marked traiislatory niovenients, 

'Wlieii. extrusion of a granule is about to i-a.,ke plaemit passers 
friim tlie eeiitre of tlie body towards the pointed mid and tinui 
makes its way baetk again to ilie cevntre. ■ I,t,his nniy o(,M‘ur a iiumlwr 
of times, tlie granule being finally extruded from ilie poi filed 
extremity. 

Ill 7\ ifavihiense the granules are luiiliiph'' and eKlrusioii does 
not omuir at the xioiiited exiremity imi from a point near tbe 
middle of i.lie body. 

Extrusion is „m(>st rea,dily oliserved m i,Mfe(;‘t'io:ns running an, 
acute cn,mrse. 

Tlie exti’usion of ifie ginnules ,may In* si;imnlaii‘d l,)y d,riigfy and 
when trypanosomes are killed by (rypauocidal agents tlie grannies 
are not nec'cssarily killed but make i,heir escu.|n* i'roin tin* degmim 
rating bodies. 

Tliere appear to be tliree metliods by wliicli granules m,a,y malv'e 
their esenpe. Tiiey may be fonsibly extruded, liy 1h,c* activity of 
the trypanosome; by active, movement of t,lie gra,,nu!e in a ra,pidly 
degenerating trypanosome; and by outside agemd,es ' suc,l,! as 
currents breaking up degenerating tryx)a,n(.)Somes. and a.],h,)W'ing 
granules which cannot escape by their own iiniveniciits tic lie 
liberated. , 

Changes of osmotic pressure also have effects upon the l:iberm 
tion, of ihe granxiles.’ 

With vital staining free granules taini l.he stain rapidly and 
imifornily. For a short time the freed grmnde r(‘muins statiormry 
near the parent trypanosome, but then shows indi^pt'nihnii move- 
ment, passing across th.e field with a rolling motion, ddn* autimrs 
belitive that a pseiidopodial process makt^s its a,p])eai’a.ii(H*, 

The, free granules are -to be found in the blood, glands, ami 
internal organs. ■v,Th.ey have been found in tlu. proximal glands in 
■experiinental,nn:rii^^^^^^^ 24 hours ^after infection. 

lir a ibot-iiote:b,y PniMMm-it is stated that tin motility of the 
granules' can be demonstrated by tbe addition of a little cherry- 
gum to a preparation as this stopB all Browmian movement wdiile 
it only slows the true motility, and their affinity for toliiidine 
'blue assists in distinguishing them, from otlier particles siudi as 
blood platelets* 
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The subsequent stages of development of the graimles are more 
diflic idt to follow as they cannot be seen in any individual pre- 
paratjoiij and consequently the authors are not in a position to 
state definitely that they have arranged the changes observed in 
tlie (‘orrect chronological order. 

Grannies have been observed to have been ingested by 
leiuaicytes, and older grannies have been observed in the interior 
of endothelial and other cells, but in these cases they did not 
appear to have niidergone any degeneration. 

Idle free granules increase in si^e, become oval, and their pro- 
toplasm becomes differentiated into a deeply staining central 
piece arid a peripheral portion whicdi stains more faintly. There 
is also developed a flagellum-like projection. Later the chro- 
matin i)ortion divides unequally. 

From this point development ai)pears to proceed in two different 
directions. In some of tlie parasites the body becomes elongated, 
tlie two masses of chromatin hecome separated from each, other, 
and the true flagellum is developed. There is no imdiila,ting 
iiie.mh.ra,ne. 

Ill oilier j>a:rasites the body remains rounded in shape and the 
cliroiiiatin masses undergo division, each xiair of large and small 
masses heconiing provided Avitli a flagellimi attached to the 
smaller and jirojecding beyond the cytoiilasm. 

These forms have been found in man and in animals in pre- 
parations from glands, internal organs, and bcine-marrow. 

Attempts were made to infect animals with, materials containing* 
granules only. IJloml (*oid.aining* large numhers of trypanosomes 
and granules was mixed witli two volumes of 2 iier emit, salt and 
1 pel* (un.it. citrates solution and left at teinx>eratures of from 34^ 
to '38® (). for an limir. .At the end of that time no tryjianosomes 
(‘ovild be found intact, iliey liad all liecome swollen ancl rounded, 
and the still active grannies bad escaped. 

It was found possible to infect gerbils in this way with. 
7’. trypaiiosomes appearing in thencdrculaticin in about 

I) (lays., 

I,n some instances the gerbils were killed before a trypanosome 
apipeared in the circulation with the object of tracing the stages 
of developiiient of granules into tryiianosomes. In tliese animals 
granules and later stages were found in proximal glands and 
internal organs. ■ 

It was found to be impossible to stain the developmental stages 
of the granules' by, ordinary methods,, but. success was obtained 
uu'th speciaJ-.inethods devised by ■Pxn:^XME'R.. ' 

■ As an .addendum; to the'pa’per tliere is .a note "by Plimmer on a 

l^ew inetbod of Blood Fixation,’’'- 

Tbere- are two methcids''. recommended, namely, ' fixation with, 
the vapour of a solution of iodine in chloroform, and fixation with 
salt solution (Uintainiiig potassium iodide and iodine to saturation. 
It,' is, said that'there is -much ' less' disto-rtion, and that there is finer 
fixation , of"' details'' by these.,. 'methods. ^ , The- caryosome" ■ in the 
nucleus,-' the 'distinction 'betwe.en -the,- micron ucleus .and 'blepharo- 
j)last, and the details of dividing forms are said to be far more 
(dcsirly made ;Otitv ' , 
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Yapour wMhoiL 

Tlie tliiiiiiest possible lilms are exposed to tlie Tapoiir of iodine 
in (diloroforin for 10 to 15 seconds while still moist. ^ Wlien, dry 
they are placed in elilorof orm or a mixture of etlier and al(n)li()i in 
equal parts for two hours. The preparations may tlien be sta.ined 
in Gieinsa, iiiarle by mixing one droj) of (iieinsa solution with 
two of distilled water, for 2 to 12 hours. Tln^y are thou washeti 
and treated with orange tannin solution for 15 seconds, agai.n 
washed thoroughly, dried, and m,ounted in eitl,ier cedar oil or 
liquid paraffin. 

They may also be stained wiib carl)o] fuchsiii for 2 to 12 hours, 
washed, treated with alcohol until tlie hulk (,>f the stain is 
removed, dihereiitiated wdtli clove oil saturated wi/tli orange (.1 , 
wnslied with xylol and nioimted as before, 

Fimtion with wdine sohiMori, 

A satui’ated solution of iodine and potassium iodide in sail., 
solution is made and 5 or 6 drops of this are added to 10 cc. of salt 
solution. This is mixed with the blood in equal parts and thickish. 
films made. When the films have begun to dry they are placed in 
alcohol and ether for two lionrs and the succeeding steps are 
the same as those desinibed in tlie vapour fixation method. 

(496) Kleine (F. K.) & Eckard (B.). Xleber die Bedeiitniig der 
Speicheldriiseninfektion bei der ScUafkrankheitsfliege ((:U(h^sma 
paljjalis) . ['riie Significamre of the Infection of the 8al iva ry 
Glainls in (Hosshu^ palpalis.] ~ ZeUsnhr. /, Ilyyien'** n. 
/ofeldions/muiFh. 1913. April 25. VoL 74, No. L 
|)p. 183-187. 

In tliis pa, per ai’e recorded tlie resultB of experiments in wliicl'i 
a number of apes were inoculated with the contents of difl’ercnt 
portions of flies infected with T. ga/mMense. 

Six apes were inocnilated . with the contents of the salivary 
glands a,nd all these became infected. A secumd series of six 
were inoculated with, the intestinal contents of the same six 
flies and in .no case did trypanosomes appear in tlie blood. Three 
apes were inocnlated with, the contents of' the proventri.culus 
• but these also failed to become infected. It' would tlierefore 
appear .that the infection of the salivary .glands is.a'u, essential 
stage of the. development of the trypanosome hi the fly, arul not 
in the nature of .an. accident. . . 

(496) EouBA'in) (E,). Evolution nomparee' des' Trypanosomes patho- 
gfenes che^ les Glossines, [The Comparative T)<‘vcIopnjcui of 
TrypanosomevS hi (}l(mhmin]—IhdL Soe. Path. Eirot. 1913. 
.'."Tune.' .Vol. 6. , 'No. 6, 'pp, 435441. With 3 text-figures. 

. Tn this paper an attempt. is m.ade.- to devise a classification 
;of, the African trypanosomes' based.. upon tlie manner in which 
the different.; species,, undergo development or maintain their 
■existence.' in''the. flies. 

According to the author there are -two main classes? vk., those 
in wduch' the trypanosomes are merely ^'cultivated/' and those 
in which. the trypanosomes undergo a process of " evolution '' in 
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tlie Hy. Ill tlie former the characteristic feature is the per** 
sisteii(:*e of the trypanosome form^ and in the latter there is 
a transformation from the trypanovsome form into the crithidial 
type^ which again changes into the typical trypanosome. 
Either of these conditionwS may be temporary or lasting. 

In “temporary cultivation’’ the trypanosomes pass into the 
posterior portion of the inidgut where the cultivation occurs, 
giving rise to no important modifications of morphology ; there 
l)eiiig as a rule an increase in size only. The process generally 
lasts only two or three days and occurs in the ingested blood 
only, disappearing when this disappears. Tlie author states that 
this method of development is constant for the followings viruses : 
T, yamhieriHey T, diviorphon, T, congole/ise, and T. peccmdi. 

lie has never observed it with the following viruses : T. con- 
golensej 1\ hrucei (Zululand strain at the Pasteur Institute), 
T, eazalboui^ and T. evansi, [There appears to be an error in 
this statement as T, co'ngolense occurs in both groups.] 

This intestinal cultivation. ” may in some ca-vses become last- 
ing, and may iiersist in the intestine even during a period of 
fasting, the parasite extending forwards to the anterior portion 
of the gut. There is never any infection of the rectum or of 
tlie Malx>ighian tubes, and cysts are never formed. When the 
whole of tlie mid- and fore-gut is invaded the author terms the 
invasion ‘‘ infection totale.” 

While temiiorary intestinal cultivation ” is constant for the 
species mentioned, “'lasting intestinal cultivation” occurs in 
a snnill pro|:)ortion of flies only, lliis depends iipo.n the species 
<,)f (llossiiia, tlie lo(.mlity, and the specifi;c character of the virus. 
In the case of T, ddmorplimi m (r. palpal is in Daliomey it was 
found in 1' per 'cent., of flies only. 

This l,asti,ng infection of the ii.itestiiial tract must be con** 
sidered .as' a cultivation ” because the .morphological modifi- 
caf;ions which .occur are , very, sliglit and closely resemble those 
seen in 'artifi,cial cultiires, 

Pinally, these forms are not inoculable to the vertebrate host. 

“ Evolution ” in the fly is marked by the transformation of the 
parasites into crithidial bodies which occur solely in the salivary 
apxmratus. - This process -m, ay -also be temporary or' lasting.. ' 
The lasting 'Salivary evolution” .may be d,ivided into .three 
tyiies:— (1) That described as direct fixation in the proboscis.” 
In this tyi.>e of evolution' the. parasites-. attach themselves directly 
to the wall of, the, proboscis in.-the form- of short -crithidia which 
develoi> ,'into the .salivary ' trypanosomes, .'these passing -to .the 
hypopharynx. '(2), -That described as “indirect fixa.tion in the 
proboscis.” In this type ,of ■ evolution-, ■ the -infection of the 
proboscis , is, not. derived -'direct, from the'.blood ingested, but 
results .from ' extension forwards ; from ■ an , .intestinal" cnltiva- 
tion,” This -.type, of 'infection has been observed by 'the'. author, 
in the-' , case of '.7b. dknorpJw^^ These tw-o-trypano-' 

's,Gmes , ^are- distinguishable -'';by''. ''the formS;. .taken in, the/' hypo- 
pharynx. .In. the oi T • dimorphon they are short,. and' "devoid 

of a free flagellumVai.nd..,m- the of T.pecaudi they '.'are .'long, 
nod are provided with a flagellum. (3) Evolution by “indirect 
fixation in the salivary",: glands'. 'Thi's. -nietho.d'/of ' development 
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is |)ec'uli,a,r ' to tlie two luiiiian trypanosomes. Iiitection of tlie 
proboscis in this instance also results from vrifecUon totale^^^ 
but the forms wliich invade the proboscis pass on to the salivary 
glatuls and tliere develoj) into typical trypanosomes. 

From tl'ie l)iological point of view it is interesting to note 
that (levelopiiient by ^‘direct fixation'' in the proboscis only 
(3orres|)onds with, a shortening of the cycle of passJige i'li tlie 
fly and tends towards inechaiiical transmission. T. cazalhoui, 
tlie evolution of which, is the most simple, a];)];)ears to be most 
easily transmitted mechanically. 

‘‘'Lasting evolution” of 7h cazalhovi in the ],„>rol)OScis only 
lias lieen observed liy Boufx^aiii) in G, palpalis and G. tach/inoides^ 
a;nd by Boij'ET and ',Roir.BATJi) in G. viorsitans and G. lonyipalpis 
in addition., and by the members of tlie Belgian mission to 
Katanga in G. mor\sita'ns, 

Brctce and his collaborators liave oliserced it in the case of 
T, viva,s in G. palpalis, and T. caprae in G. in-oi\^itanSy and it 
luxs been oliserved by 'Fraskii and I.)'0K,n for T. uniforine. The 
autlior thinks that the absolute similarity of the metbod of 
development of these trypanosomes strongly suggests tli,ei„r 

specific unity.’'' 

''.Idle aiitiior lielieves that four fundiiniental types of trypa/no- 
somes can lie distinguislied, basing the distinction on. tlie 
evidence afforded by the method of multiplication in tlie fly. 

Tliesc' fo'iir groups are :■ — 

T h e razf^ I houi-ri ras’ type . 

T 1 1 e di m o rph o n -p cco nvni iy p< ‘ . 

Tlie pemadi type. 

The garidyieiise-rliodesie^^^^^ type. 

(497) Bruce (I).), Harvey (D.), Hajmertok' (A,. IL), & I'jady 

Bruce. Infectivity of Ghfssina morsita/is in Myasalaiid. 

Froc, Roy. Sue. 191d. June 12. Se,ries B,* Vt,)'h 8(1 
Ko. B 589. pp. 42242G. 

Ill tlie experiments recorded in this paper 10,081 flies in biitches 
were fed each batt'h. upon three liealtliy animals in sii(‘cessi(in on 
three consecutive days, and tlie feedings were repeated thrcMi 
times. The average number of flies in each l)atcLi was iilxmt 60, 
so eacdi. aniinaL might possibly be bitten by 180 flies. 

In, a table are given the results of these ' feeding experiments 
upon nionk'eys, dogs, a'lid goat,s, a.i'id tlie s'pee.ies of try'};n'in<,)B()n:,i:es 
f<,')u,nd,. The results showed tlu'i't the following ,foiir sp(‘(,i,es o,f 

trypanosomes are ('avried by G, mors/Mns in, th,e d,i8tr](du, ■?’. 

hnieei vel rhodesiense, 1\ pecwriim , T. shiine, a,n,d 7\ eapnmd. 

■ hruaei Ye\ rhodesiense was found in, 2 per 1,000, T* pBConm^ 
in 4'6 per 1,000, T. slwiae in.8‘4 per .IjOOO, and T.. caprae' .m: 
■T5 per 1,000. ' ' 

Infective flies' occur' at. all seasons. about th,e,,sam,eui''uinbers. " 

'.'■The following ■ are ■the .■conclusions drawm; from, , the "...experi- 
ments r — • ■' 

■^^'1, The tsetse ilmn (Glomna^ in the ^ fly-c^o untry ' 

'I'lear Kasir a.re' i'ttfeeted' with ■four, ■Bpec^ieS', of . disixisc^-produeiug tryparin- 
s(ymeB---d\/bru(aa' vd Thodeslen.sej T, mmlav, and T. <uipme. 



Ko. 5.] 


Trtj pan o s orn i a s is , 


285 “ 


‘^2. The proportion oi* infective fiiesj is 13*5 per IjOOO. 

“ 3, IMie ))ro{)ortion of flics infective witli T. hriwei vel rhodosicnse, the 
ciuose of the Human Trypanosome Disease in Nyasaland, is 2 per 1,000. 

‘‘ 4. Tlie flies are found infective all the year round. 

To j> revent the infection of tsetse flies it is proposed that the 
(vx{>erijneiit slioulcl be tried of destroying all the wild game in the 

l’'ro(‘laiined Area ” of Nyasaland.” 

(4:08) ^ili'TZMAiN (M. B.). The Mechanical Transmission of Surra hy- 
Tahattvs striatus, Fabricius. — FliiUppine Jl. Sci, Sec. B. 
Trop. Med. m3. June. Vo]. 8. No. 3. pp. 223-229. 

IMie author’s success in transmitting surra by niean.s o£^ 
Tffbanus sfj^iakis has already been referred to in this Bulletin 
(see abstract of MS. letter, Abstr, No. 2T5, Vol. 1, No. 3, 
May, 1913). 

The inajority of tlie flies used in the experiments recorded 
ill this paper were laboratory bred, but in some instances tlie 
flies were obtained from larvae taken from their natural liabitats, 
trnd in a few install ees captured adult flies were used. 

Experiinents on the direct transmission of the trypanosome 
were alone (uirried out. The flies \vere first allowed to bite 
an infected guinea-pig or horse for not more than one niiimte, 
ami were tlien transfeiTed within five seconds to three ininiites 
1,0 a liealtliy aninuil to continne the feed. 

A table sliows that sixteen experiments were carried out. 
li) lliese, oii(‘ and two, and in one instance six flies were used. 
Tliey allowed to bite an iiifecded animal as stated, and 

were tlien iraiisferi’ed to either a monlvey, giiiuea-iiig or horse. 
Ill three cases a. posilive’; resiiK. was olitained. ()ne looiikey 
iiecanie infeed, ed after it had been fed upon by three flies, and 
(rypiriuiscmies appeared on tlie eightli day. Its blood infected 
i:wo guinea-pigs and a liorse. In tlie seinind successlul case 
a horse was infected, by the bites of two flies. .A mule, two 
guinea-pigs and two monkeys r^uicted to inoculation wuth this 
aniniars blood. In the third successful ease six flies were used 
to infeed a liorse. Two monkeys and two guinea-pigs were 
infected from this animal. 

All attempt “was made to get Tabanidae to bite animals con- 
fined in a large cage. During a period of about six wveeks 
2,087 female tabaiiids w-ere liberated in the cage which con- 
tained two infected caraliaos and one healthy one. The flies died 
within a few days wdien kept in the enclosure, and the result 
of Hie experiment; was ■iiegative. 

In order to exclude tlie possibility of .hereditary transmission 
an ex|:Ku:iinu;vnfiwvas carried oixt with 74 flies derived fToni.eggs 
laid l)y a, fly wliicli liad twice fed upon a heavily infected monkey. 
Tlnr result was eiitirely negative,’ 

."111 an experiment' with five. 'guinea-pigs 'a, ii, attempt was made" 
to' tiunsmit the. inf e.ction ;by .means 'other than biting.' It was. 
'.observed' that flies'' placed "On an abraded surface wo.uld.'.Take 
in ' surf ace mois'trire' .before 'biting,, and "that, .a fly' could . obtain 
sufficie.n't'. material, to fill the stomach in this way'' without "'biting, 

.. .Areas. ...of ' .skin " on . hea'lthy : -and infected ' 'guinea-pigs:. " were..', 
"abraded"' with a rass.or and two or. 'three '..flies were ''all.ow'ed. to suck'.. 
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blood from tlie siirfa,ce for about a luiuiite and W(3re trans- 
ferred to tlie bealtliy guinea-pigs to :fi,nisl.i iiieaL In no 

instance was infection obtained. 

Wlien flies whicli ]ia,d bad a meal on an. infected a.niiual were 
used for tl'ie preparation of suspensions wliicli wei-e inoculated 
into guinea-pigs positive results were obta.ined when the ii'itervai 
elapsing between tlie infecting feed and tlie pi‘epara,tioii of' tJie 
emulsion did not exceed 10 hours. 

The authorts conclusions are as follows : “ 

1. Tahamis struitus f^'abriciiis for the first time recorcled lias Ix'eti 
found to play a role in the transmission of surra. Brt'd horsetUes lmv<‘ 
been employed for the first time in such experiments. Eri'ors n^suHving 
from natiirally infected wild flies have thus becvn eliminated. 

“ 2. Three experiments were successful in the direct or mecluuiical 
transmission by ‘ interrupted ’ feeding when only a sliort interval wa.s 
allowed between the bites on infected and healthy animals. In 16 experi- 
ments the minimum nnmber of flies with, which the infection could be 
transmitted' was 2. 

3, Trypanosomes of surra were not found to be transraittcal hereditarily 
by Tahamis striatns Fabricius. 

4. The eoiitamiiiated labellum of the fly does not appear to be a factor 
in the conveyance of the infection. 

‘^5. The maximum length of time that Trypanosoma rmnsi has been 
demonstrated microscopically in the gut of this species of fly after feeding 
on infected blood is thirty' hours ; the organisms were found in the fiyls 
dejecta two and a half hours after biting the infected animal ; and sus- 
pensions of flies, 116,1011 injected subcntaneously, w^ei'e found infeetiw* for 
animals for a period of ten hours after the flies liad fed on inflected 
blood.’' 


(499) Wenvon (C. M.). Experiments on the Transmissiou of 
Trypariosoiva lewlsi by meaus of Fleas*— /L LandiHi Safioal 
Trap. Med. 1913. Apr'il. VoL 2. No. 2. pp. 1,10-123. 

In a previous paper (seei this Bulletin., Vol. 1, No. 3, P* 
the author recorded the results of liis experiments in whicb, it 
was found that T. leioisi is capable of developing both in the 
human flea (Pule.:v irritans) and in the dog flea (Ctenocsphalus 
canis). In the present paper an account is given of further 
experiments with the human flea, in which it was found that 
the rat is apparently not a suitable host for the human flea 
as it does not willingly feed, and soon disappears.' It .therefore 
seems , improbable that Pules irritans playvS any jiaxt in the 
transmission of T. lewlsi in nature, although, .it has. been, showm 
that its faeces are infective when it .ha.s been fed upon iin infected:' 
rat. 

•.'In,, a further experiment it was proved that Xenopsylla 
cheopis^ the common rat. flea in -India, is a true host of 7,. Immsii 
a strain of the trypanosome being, carried thro,ugh. three "'genera- 
,tions in. rats; by means of 'three .fleas of this species. ■ .The periods 
elapsing' .before infection took ■ place ■' varied . from 9 to 25 ..days, 
indicating;'' that the'' infection i's due 'to some chance; such 'as 'the 
licking '. tij) 'by the ' rat',, of .moist flea', faeces. In cases, in wliich 
the infective' faeces 'were '.taken direct from, .the' .;.flea'^ and' intro- 
duced, into' the 'moiitli. of ■■a- rat ..the- pe'ripd of incubation was si.x 
to seven .days. 
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Tlie aiitlior disagTees witli. tlie_view expressed by Minchin and 
Thomson tliat infection takes place tlirongii the agency of small 
irry])ai:H38()mes wliicli liave wandered from the rectum to the mid- 
giil and are regurgitated into the rat. His reasons are as 
lollows : — lie has not ol)tained positive results in any experi- 
nuMils in wiiich ttie possibility of faecal infection has been 
(‘\(duded. The presence of a few small trvi)anosomes in the 
mnl-giit is to be explained by the very vigorous peristaltic action 
of the intestine. Another point is that the final development 
of tlie infective forms takes place in t.lie rectum I'ather thari in 
tlie anterior poriion of the gul;, tlius suggesting that it is the 
material from the hind-gut which is itiie source of infection. 

(500) Heckenuoi'h (F.) & Bcanchaed (M5). Transmission du 
Trypanosoitia yafnbien.se par des Moustiqnes {Mansoivia 
uniforiiiirs) . [Tlie lira nsiniss ion of T. pdtit biense by 
.Mosquitos {3/a/i.^od ia Soc, Path, Eivot. 

1918. June. Vol. 6. N'o. O. ‘pp. 442 - 448 . „ 

It was recorded in 1908 by Maiucin, ImnomiF, and Eoitbaub 
til at tliey had been a.ble to transmit hnicei from one cat to 
Jinotlier by means of Mansonia, and by Fnivi'-nuoEN a.nd AIayise, 
in the previous year that trypanosomes (species not stated) could 
be transmitted from one animal, to anotliei' by Stegomyia by 
iiiterrupting a feed upon an infected animal and placing the 
iiH.isqiiitos in contact with a Jiealthy animal to finisli tlieir feed. 

The two exiieriments recorded in the present !>rief paper were 
carried out witli a strain of T. fjwnibi&me wliicli had liecome 
adapted to niultiplicaition in small rodents. 

In tlie first experiment a- liealtliy and .an infected guinea-pig 
were ph'Uied in a ca.ge . di.vided into tvwo part.s by a partition 
reaching to two-thirds of the. height. Sixty-four wild Mansonia 
were .placed in the cage and the infected gninea-pig waS' removed 
at the end of forty-eight hours. Three Mansonia were found 
to be alive at the end of the experiment and thovse were dissected 
without any flagellates being found. The liealtliy guinea-pig 
was found to he infected on the 22nd day. 

In the second experiment an infected guinea-pig was placed 
in the cage with 26 Mansonia. After 24 hours the guinea-pig 
was witlidrawn and after a further in teiwal of 24 hours a healthy 
guinea-pig was placed in the cage. The guinea-pig was left in 
the cage for 23 hours and- then.'withdi'awn.. The ■ animaT was 
.found' to be infected' orr .theTSth day. ']!7o,'.try.paiiosomes were 
found in the 6 surviving' mosquitos. 

(5,01) .Leesb (A. S.). ' Some more ■SnccessM Experiments on, the 
Treatment of Surra in the Camel with recommendations for 

, : , Systematic Treatment.”--d>/e?/?,-o7>,s‘ of the Deparfment ' of , Agn- 

„ ■ evltiire.in India. ■ , VeUnnary Serieii. 1913. ' April. ' Vol. 1. 
), ;]Sio..„8.; "pp. , 149-176.',-" 

This paper deals with further trials made with certain methods 
of treatment the details of which have already been published 
(see this BtiUeUny 1912^ Oct 1, Abstract 9, pp. 19- 
21), and " with ' modifications ,■ of;, these ' treatments. Detailed 
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Rescript ioiiH lire gviveii of the iDodificatioos einpioyed and ^the 
resiiltw obtained are given and tlie paper elosevS wiiti a revised 
set of riiles for tlie treatment of surra, in eainels. 

Leese after extensive experimenta,tion aaivises tlie following 
metliod of treatvineiit for eaimels, and gives the following as an 

average treatment (Treatment ()()8 — 

1st day, Soaniin siiheutaneonsly ... o g. 

2n(l day, Tartar hlnietin intravenously 0'5 g. 

fil'd day, Arsenioiis A(*i(l ... ... Oiig. 

After an interval of two days this routine is repeirted, increas- 
ing ilie dose of soainin to 6 grainines. 

After furtlier 4 days' interval it is again repeated witli l)'d g. 
soainin. 

After a third interval of 8 days repeat with B‘5 to TA g. 
soainin, the other days in constant quantities tlirougliout. Idris 
niethod is recommended for camels tluit are in fairly good con- 
dition, and in the experiments it yielded 62 ])er cent, of cures, 
22 per cent, of accidents and 16 per cent, of relapses. 

Special emphasis is laid upon the fact that the dosage luust 
be ('.arefully graduated to size and weiglit of the animaL 
The quantities given are suitable for a (,‘anud weighing from 
1,050 to 1,800 lbs. Wealv and, emaciated camels in wliicli ihe 
disea-se lias progressed too far to al.low tliem to stand tlie almve 
treatment should be sulijeided to the following, which is ])ra<‘- 
tically a matter of kill or (uire " (Treatment 'A.78’'), It 
has yielded cures, aeeideiits, and relapses in jdiout equal pr<q)or ■ 
tioiis. As originally descrilied the metliod was as l;ollov\\s : - 

1st day, 55 grains of sodium arsenate per os. 

2nd day, 5 grirrnmes of atoxyl siibcutaneously. 

8rd da.y, T5 g. ant-imoiiy ta.rtrate intra;vei:iously. 

E,-epeated. after 8 days’ interval. ■ 

The conclusions arrived at are as follows : — 

1. The best methods of treatment a,r.e: — 

(a) “ 668’^ treatment which gave 62 per cent, of cures, 22 per cent 

of accidents, and 16 per cent, of relapses. 

[The “ 668’’ method is a modification of the “4,36” method 
with the sodnim arsenate per os replaced liy arsenic intra- 
venously.] 

(b) “ 264 ” treatment which has given over 50 per cent, of cures wlieii 

applied to strong camels. It is unfit for weak ones, hut docfs 
not appear to be dangerous to the strong. 

(c) “ 178 ” treatment which is very dangerous, hut is the only hope 

for the camels which are too weak to stand a longer and' hotter 
treatment. Tt cured 35 per cent, and killed '30' per' cent. ; tlicr ♦ 
remainder relapsed, ■ ■ 

' 2. , Soamin in the place of Atoxyl and in exactly the; same doses gave ' 

identical results, and as' it is much cheaper it seems the Best of the 'two ■, 

drugs to use, 

3. Arsenic given intravenously in solution in the place of soditim arsen'ate 
■given by the mouth, acts as 'well or better in the ionge.r treatments' as' 
regards curative action, while it is less violent in its action on the camel. 

4. If a first treatment fails, a second may he applied provided the came! 
is in a condition to stand it, in which case the chances of cure do not si^em 
'to' he-reduced'l from , the ' above account it will 'he , seen that a number of 
camels have 'been , cured at the 'second 'attempt. 

'5. I have' confidence, now 'in .saying ''that a -camel is "cured on the evidence 
'.of 6 months’, daily blood-exaniinatidn .since .the last .dose of thev treatment 
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whenever it is olavioiis either from blood-examination for a time prior to 
treatment or by the history of the camel, that the disease ivas in its 
acute or sub-acute stage before treatment began. The longest-delayed 
relapses have been 88 and 89 days, and I have had about 30 camels which 
have been kept for varying, periods under daily blood-examination after 
that length of time, between 6 and 17 months since treatment and none 
have ever relapsed. All the first 9 camels cured were, moreover, tested by 
inoculation of tlieir blood into guinea-pigs. 

(502) Moitc'het (R.) & Dubois (A.). Hote sur le Traitement des 
Trypanosomiases Ahimales. — Bull, Soc, FatJi, Exot, 1913. 
July. ‘Vol. 6. Ro. T. pp. 533-539. 

The following is a. summary of tlie authors’ eoiicliisions : — 

TrypaiiOHomd cougoleme is very resistant to drugs. The 
authors have not been able to test the tryparosaii which gave good 
results witli Eodhain, Pons., Bequaert, and Vandenbiianden. 
Trypasafrol is useless for the treatment of c'attle and no conclu- 
sions have been anived at in the case of goats treated Avitli large 
doses. 

Orpiineiit appears to have some effect, but it is dangerous. 

7^rypanoHorna cazalhoui is resistant to arsenic, but is susceptible 
to aiitiinony. Ti'ypasafrol has been used in very smal], doses but, 
without sucH'evSs. 

Emetics may xu’oduee apparent recuweries lasting for more than 
two montlis. It is advis(Ml that arsenic be administered a,t the 
siiine time in order to facilitate fla.ttening and inaintain strength. 
Five iiiilligraniines per Ivilograinnu* , may be injected intra- 
venously witli safety', and 7*5 mg. siibcaitaneoiisly. 

Yvom’s cun.eti(' may be used in slightly larger doses, but it 
cannot be said tliat it lias any advanfnges over ordinary emetic. 

(503) ' Andrews (W. H.). Some Experiments or the Drug Treat- 

ment of Trypanosomiasis,— Report of the Direator of 
Veterinary Research. Union of South Afrim^ Octoher^ 
1912. . pp. 362-383. (1913. Cape Town Cape Times, Ltd., 

(joverninent Print€u\^ 

The experiments detailed in this paper were carried out with a 
number of- strains of trypanosomes of the congolense {ox peeorum) 
type. The various strains used were found to possess about an 
equal pathogenic power. In the ea.rlier experiments horses and 
mules were largely used, but subsequently sheep were for the 
most part employed. 

In horses tile parasite generally appeared in the blood about tbe 
21st day. Only two experiments were made with, cattle, and t,he 
trypanosome appeared to be rather more pathogenic for them 
than, for horses. In,, these the trypanosomes in .the' 

blood on tbe lltb day and the animals died on the 43rd and. 
95th days. In sheep'" the a.verage period elapsing before the 
appearance of tiypanosomes in the blood wns about six clays. 
,Tbe ' duration of,' the disease 'Varied '.greatly. About '5'0, per cent.' 
',bf,', the 'sheep died' with in a 'month, while about 10 'per cent.'.siir- 
' vived'^for' a year. ' " In, clogs The" tryi)anqBO.mes made i,b,'eir appear- 
ance in'.'fbe'. blood in ,from;,9 to.lSidays,, and , 'the" animals died in 
from 15 to,36' days'' a,fter,',inO'Cula,tion.'^ ' 
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It was recognised that the desired results could not J:)e 
c)l)taiiied from a single tryj)anc)cidal agent and a combination 
of two or i;:rioi:*e dr ngvS ^Yas therefore nsed. T.liere were made^ 
however, a iniiiiber of observations on the elf acts obta.ined with 
certa/iii agents used alone. 

Arsenophenylglycm . — Nine infected horses a:!id mules wnre put 
under treatment, and in every case there was a relapse as indicated 
by subinocnlations. The dose varied from 0*57 to 0*06 g.^per 
IvilogTaimiie body vu^iglit. In, vie'W of the fa-id; tlia:t tl),e ma.xiiiial 
therax)eritie dose of the drug as fixed l.)y Exx:um;c.ii i.s 0*05 g. it is 
evident that the dose could not be imweased with safety. 

The two cattle were given 0*059 and 0*074 g. per .kilogramme 
body -weight, but in neither case was tlie trealmtud. effective. 

Fourteen sheep were treated. In eleven of ilu'se which had 
received doses of 0*057 to 6*075 g. per Idlogran\me there was a 
relapse, generally about the third w^eek. One shee;p wms given 
0*06 g. per kilogramme, and there was no return of trypanosomes 
up to the 15th. day, when further treatment w-as iiistituted. 

Two shee}:> which w'ere given 0*09 and 0*0617 gu j)er kilogramme 
were ax)pareiitly cured. The results did not apxxear to be at ail 
affected by the interval elapsing between the ax>pearan,ce of try- 
X)an.osomes in the blood and the administration of the drug. 

Noi)oflM/mn. — Six, ecxuines received a dose of 0*01 g. per kilo- 
grainine, and one mule \vas given 0*0098 g. x^er kilogriimine. In 
three instances tlie animals treated -wei'e suffering from relaj>s(^s 
after treatment xvith arsenoph.en.ylglyci,n, and in these cases th,ere 
was no retui'n of! t.rypa,.nosom,es to the (,!i,rcti],ati,o:n, l)ut tlie {'uiii:o,als 
were ]vi,ri,ed about twO' months after th.e ad,min.i,strait:i,(,)ii of n.ovo- 
flavi,ii on account of debi].itj. 

One of the animals which had not been ]u'eviousJy treated was 
found to be inte(i:ed by subinocxilation on tln^ !l,69i;li day, and 
the remaining two were killed on the lltli and 25iili days after 
treatinent owing to debility. No relapse bad been obstu'wul. 

Eleven slieep were given, doses varying from 0’009 to Oill'l 
granmie per kilogramme. In tliree cases the tirartnient xixoviul 
fatal ; twm animals died shortly after from pnoiiinonia, and in thc^ 
remaining aaiiinals wdiich, had been unsuccessfully treated witli 
arsenophenylgiyciii relapses occurred. It would ap]>ear that 
0*01 g. per kilograinme is about the maximal dose for botli horses 
and sheex> OvS some fatal resxxlts follow^ed doses of tliis nu'igxi'itiixle 
, in both species. 

Salvarsan or 606 i'—Fif teen infected slieep wm‘e trcnvted, ■ In 
the first tliree <,‘ases ^the animalB received salvarsan a‘t;ter unsum 
cessful treatment with arsenophenylglycin and novo:tlavin,, and 
the (img wuis injected into the jugular vein in a ' 1; per ' cent, 
solution in normal saline. ■ ■ ■ ' ' 

In the remaining cases salvpsan was injected at 'an early stage! 
of ini!e(iioii;; these insxxltS’^b^ free ,, from any sources of error 

connected with treatment 'with, other agents. The strain used had 
been recovered from a sheex) dying after unsuccessful treatment 
with arsenoplumylglycin after it had been passed ihrough -five 
xintreated:,,sheep..: The ' drug.; was ^'g in a 1 in 500 neutral 
solution. .. , ■; 
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By experiixieiitation with ten sheep the dose was fixed at O' 04 g. 
per kilograiiiDae. 

Ill no instance was there a complete disappearance of tiypano- 
soines from the blood. 

ComMnatio'm of trypaaiocidal agents, 

1. Arseiiophenylglycin and Novoflavin. 

Of four equines subjected to this treatment j, three receixed the 
novoflavin after an interval of 52 days, when a relapse following 
treatment with arsenophenylglyein had already been demon- 
strated. In the other case an interval of nine days only separated 
the administrations of the drugs. In no case were trypanosomes 
again seen in the blood and inoculations were negative. The 
animals wdiich had been in poor condition at the commencement 
of tile experiment ^vere killed after two months on account of 
debility. 

Fourteen sheep w’ere treated. Twn died wdthin a day from 
intoxication and two succumbed to accidental complications. In 
two instances in which the injections were given on successive 
days, no relapses were obvserved and the animals died from 
accidental causes nine and fourteen months after the completion 
of the experiment. The remaining sheep sho%ved relapses. 

Five of tliese sheep were given a second dose of novoflavin. 
Two died shortly after, two had relapses, and one survived with 
no i*elapse. 

The two dings were administered simultaneously to a, horse 
whi(t|i liad resisted treatment witli arseiniplienylglyciii, and to two 
sheep wliicdi had not been treated. The horse died of debility 
after 52 days v^itllout a return of trypanosomes being recorded, 
and the slieep died in 4 and 12 days without relaiise. 

Three sheep' were- killed ■ by the siniultaneous administration 
of 0‘07 g. of arsenophenylglyein, 0*025 g. trypanblue, and 0*001 
g. sodium arseiiite per kilogramme body weiglit. 

Tlie following treatment was administered to five slieep : 

0*04 g. arsenophenylglyein, 0:01 g. trypanblue, and 0*008 g. 
tartar emetic. These were given intravenously with intervals 
of two days, and were follow^ed at an interval of II days by 
0*05 g. arsenophenylglyein and 0*008 g. tartar emetic, these 
being given lialf subcutaneously and half intravenously. . 

/In two sheep which received both ' treatm.eii.ts a cure appears ■■ 
to have been efected, 'and- in 'the' other', three the first .course," of 
treatment,' apiiears, ,to have been , sufficient” , tO' efiect a ',„eure,' no,' 
relapses .having been noted, ux>"to .180 days. 

It wars foun cl, thal larger, doses could not , be admi.nistered ,wdth 
safety. 

A single dose of ' arsenophenylglyein .followed by successive ' 
■closes' of emetic, prO’Ved' fatal in’ibur instances. ' ■' ■ 

'.■'Eelapses followed in every, case., when the treatment consisted 
of ' alternate, inj'ections of' 0*05, , g. ' arsenophe'Uylglycin ' and"' 0*01 , g,. " ■ 
of 'tartar emetic. ■ 

The simultaneous injection of these drugs was unsuccessful in 
every case.'" 

A comMnecl fieatment eonsisti^^ of quinine and' atoxyl was also,:" 
unsuccessful.''";, ,'. 
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'(504) Lamballe (P. W.)* Trypanosomiasis and Surra* A pre- 
liminary Hote upon the effect of Pancreatic Enzymes upon the 
Trypanosome of Surra. With an Explanatory Mote by J. Beard, 
B.Sc.- — pp. 4. 1913. Time 9. Bdiiibiirgh : Otto Schulze 

& Co. 

In tliis brief note tli.e autlior states that lie iidininistered to 
three relapse cases of surra, in imiles 3,750 units of trypsin and 
1,000 units of ainylopsin on t'wo ocu^a.vsions at an, i,,nte;rval of one 
•day. At the time of treatment trypa.nosoines were numerous in 
tlie blood. On 1:1, le da,y a.fter t,lie second adininisi:ration (,):nly 
degenerated forms eoiild l)e found in tlie blood, and on tlie follow- 
ing day :no t:ryi;)anosoiiies were to be found. Tlie re(,'‘or(ls are not 
•carried a;,ny flirt lier. 


(505) Or.B'EiiMANN'. Zur Prage der Immniiitat bei Trypano- 
somenkrankheiten. [Immunity against Trypamosoiniasis. ]— 
Zeitsclif. /. Veter imirkimde. 1913. ■ July. VoL ■ 25. 
Mo. 7. pp. 299-301. ■ 

A iiiare wliidi was inoculated on four oceasions with mouse or 
rat blood eoiitaiiiing* tlie trypanosome of dourine failed to show 
•any symptoms of infection save that periodic rises of tem,perature 
were re(jo:rded. Th,at tlie animal was actually infected wa.s proved 
by repeated inocubitions into mice. It- was found that the bl.ood 
'was i:iife'Ctive dnr,iT:ig the periods when the 1.e,mperature was 
'eleva-ted, tlie j,nocu],ations failing during the afebri],e periods. 
Aggl'utiimtio:,ri and complem.ent fixation tests both ga've posit.i,ve 
xesults. 

(506) Dauxing (S. T.). The Immunisation of Large Animals to a 
Pathogenic Trypanosome [Try pari oiiO'nia Idppicu'ui (Darling)] 
by means of an Avirulent Strain. — JL Errperkrienial MecL 
1913. May. Yol. 17. Mo. 5. pp. 582-586. 

A strain of this trypanosome that had survived in a guinea- 
pig for the exceptionally long period of 336 days was found on 
subinoculatioii on the 279tli and 336tli days to be feebly patho- 
genic when compared with other strains and with the same strain 
at an earlier period of infection. A dog inoculated on the day 
-of death (336th) became infected but recovered. The usual dura- 
tion of th.e infection in the guinea-pig is from one to four montlis. 
This strain was found to be of decreased virulence .when used 
for the inoculation of a dog‘, a guinea-pig, and two mules. 

In the case of one mule the period of incuhatio:!! was lengtlKou'd 
to 11 days and the animal eventually recovered. Th,is and otlicr 
.animals , inoculated with a, virulent strain were ti'cated wi,tli 
arsenic, , but the mule inoculated -.with .the av:irulent strain was 
■the only, one which survived. The 'animal passed' through a, 
typical attack and .then appeared to recover.' Its hlood, however, 
remained infective, for. months, and it was only after rath,e:r more 
than a year 'after, mfection that it. 'failed' to *infect„ a rat and.m 
■guinea-pig by inoculation,: the) dc).se. .used (for,, the inoculation ■, of 
'the. rat being .10: cc.', A'''' 
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Tlie^ liistory of the second mnle infected (by means of Musca 
doinest/lca) with the avirnleiit strain was very similar, but this 
animal Aras tAAnce inoculated with a Anrnlent strain AAdthont any 
infection being caused. 

(507) Boxvanii' (C.). TJeber die Morphologie nnd das Verhalten der 
von P. Behn in deutschen Eindern nachgewiesenen Trypanosomen 
bei kiiiistiicher Iiifektion. [The Morphology of the Trypano- 
somes described by Behn as occurring in G-erinan Cattle in 
Aninials infected experimentally.] — Zeitschr, f. Hygiene 'ii/nd 
Infektwn^ 1913. duly IT. Vol. 75. No. 1. pp. 

101-117. With 1 coloured plate. 

The author has carried this trypanosome through four genera- 
tions in cahus. The course of the infection in each of the animals 
is given. 

Three forms of the parasite are described : 

a. The large slender type. — These measure on an aA^erage 
55 microns in length hy 2*5 in width. Their cytoplasm stains 
deeply, and the nucleus Avhich is placed posterior to the centre 
of the body is generally round and compact. The blepharoj)last 
as a i‘ule lies nearer the nucleus than the posterior end, and is 
frequently Iddney sL aped . 

h. The large broad type, — These measure about the same as 
the pre<‘,ediog in length, but are twice tlie width.. Tliey stain 
more faintly and their cytoplasm has a vacuolated appearaiuje. 
The grea,test breadth, lies between the blepha;i‘oplast and the 
niiclcms. Tlie pi'otoplasm freqAiently contains numbers of 
granules 'wliicdi stain of a, deep violet tint. The nucleus is often 
p].aced transversely to the le7:igth. of tlm parasite. Tlie lileplmro- 
plast is, about midway between the nucleus and the posterior end. 

c. The small slender type.-- These measure on an average 
39 microns in lengtli by 2 in width. Tlie nucleus lies in the long 
axis of the body and the blepharoplast lies nearer to the posterior 
end of tlie body than to the nucleus. The blepharoplast is large 
and its shape often suggests that a piece has been cut out of it. 
The undulating' membrane is rather poorly developed and the 
flagellum is fairly long. 

The largest number of parasites were found in the liver, and 
the long slender forms outnumbered the other forms by two to 
one. As many as 50 parasites could be found in a single smear 
(whether thick or thin is not stated) made from the 
liver. ' 

A few parasites were found which were rounded at the posterior 
■end and .there were a few round, parasites. ■ These measured on' 
■an average 9 microns in diameter.; 

The author failed to infect any animal other than the os. The 
period of incubation was about 7 days. In one instance an inocu- 
lation proved successful when parasites had not heeii seen in the 
blood 'for '6 .weeks. ' ■ 

Apart from a rise of temperature to about 40® C. which occurred 
in some eases before trypanosomes appeared in the blood there wms 
::no''di8,turbance,of' health.7'^ 

.'.Parasites, were discoverable' .in theblood for about 10 'days. 
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(5118) 15>,xskij.k (A.,). Technique pour le Coloration de Trypano- 
somes et Trypanoplasnies de Culture. — Conipt, UeitiL So{\ 

1D14. 22. 'Vol, 74. Ko. 18. pi). 1072-1073. 

1. 44h;^ dried, s,uiear8 sliould l.U'^ (.H,na:*recl 'witli tl,ie 

ini'xiiirt' : - 

,A,l')8el,uie j,'r„!,eoliol. 50 ce. 

4'^,i,iieiiire <,rt‘ I(Hl,ine (Freueh. P.li.arni,.ac(.)poeia) 10 drops. 

Allow this i..o a.ei tor 5 minutes, vva.s1,i with absolute al,c«).h,ol 
and allcur ilie s],,>eei,mens to dry. 

2. the spe(.‘i,me:n with, serum. Horse serum liea/iaul to 
5Cp (1. does \velL Jjeawe for 5 minutes. 'W'a.sli in distilled 
waiter. 

3. Stain with Giemsa made up hi ilie usual way foi' 15 to 
30 minutes. "Wash and dry. 

Tlie ,'meth,od is ot especial, va.lue for tlie staiiiin|:>’ of cuiltureS' 
of tiypa,'uosoines and trypanoplasrns, hut it. does not glxe hettcu* 
results tliaii tliose 'obtain,ed in the usual manner witli,' hlood eoii- 
tai,iii:n,g pa,:;rasiteB, 

(509) I\j^.i,ia,:n‘:i)e,l (44). Trypanosomes et Leucocytozoon observes chez' 
des Oiseaux du Congo. [Trypanosomes and Le'iicytojsooa found 
in Jlirds in the Congo.] ■ — Ann, Inst, ' Fasfsnr, 1913. 
dune. Vol. 27. .57o. .6. ■. pp, 421-439. With 2 coloured 
|,)h,ites. 

The present article appears i;o l:)e an elal)oration of one wliic]„i, 
a/ppeared in the BnlleUn de la Societc de PaMiologie E:mtiqne- 
i:n':i909. ^ . 

Tlie descripti.ons giyei,.!. are ba.sed, upon the examiiuiirlon (,)f 
preparations made as soon after the d,eath of tlie liosts, as possil,)],<n 
fixed ill absol.ute alcohol, and stained witti, Gie,m8a.. In most 
cases ' o|,)portunity did not ofiter for the exaniinai^ion, of moist 
preparations. 

Trgpanosonie of the (hdimnfowl (Nuniida ineleagris). 

This parasite, lias a lo,ng slender fusiform body Avliiah is 
drawn out at both, ends, particularly at tlie |)Osterior extremity. 
The cytoplasm stains of a deep blnisli-violet colour at the centre 
'of .the body, but, more faintly at the extremities. It is gTaniilar: 
'and shows some ill-defined grannies. 

' The.' nucleus ; is .rounded,- centrally placed-, and ■ somewhat 'ill--,' 
defined. 

-The ceiitrosome is oval and 'large, .and is placed -at' some, dis- 
...taiice from the posterior extremity. The undulating membrane' 
-is well-developed .and is thrown .into .volnininous folds. , There- 
■is.iio free flagellum.-. The parasite measures about 70 microns i;n 
length and 4 microns at its ''-greatest -breadth. ,, 

■Trppam.osome of the Francolm (FrancolinuvS bicalcaratus). . 

- '.'-The author .believes tins to 'be a "new s.pecies and suggests ' the' 
,'name':''?4':,/mncoZ'-m '-The-'.ep.eciai 'characters .of,' the 'parasite are- 
'fits ginat'-,ieiigt4i;''as,'enm,. pared -with -its-' slenderness, and the great 
..'.-distanee '' between ' .the,.'' ''the centroso'me ' (nearly ,20" 

, -microns). ' 
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The organism is drawn out at both ends. The cytoplasm 
stains deeply and is granular, and contains a number of vacuoles, 
one of which is elongated and starts at the centrosoine and 
extends forwards. The ectoplasm shows discrete longitudinal 
markings. The nucleus is rounded and placed about the middle 
of the body. The centrosome is large and stains deeply. The 
undulating membrane is well-developed, but there is no free 
flagellum. The parasite measures from 55 to 65 microns in 
length and from 3 to 3*6 microns in width. 

Trypimosonie of Pycnonotus tricolor. 

Ill the fresh state this parasite does not execute very rapid 
movements. The centrosome is veiy refractile and can be seen 
at that point in the body where it begins to taper. The nucleus 
is less clearly seen. The undulating membrane is very mobile 
and is thrown into a number of folds. Sometimes the move- 
ment involves translation but sometimes there is none. During 
movement the posterior portion of the body appears to be 
passive. When there is no movement of translation the parasite 
assumes a curved outline, and while revolving upon itself 
describes an almost perfect circle. In stained preparations the 
organism is observed to taper markedly towards its extremities, 
especially in the anterior direction. 

The nucleus is rounded and placed towards the middle point 
of tlie l)()dy, but is sometimes a little posterior to tluit. 

Tlie centrosoine is large and rounded, and lies in a large oval 
vacuole. 

Tlie parasite measures about 50 microns in length by 5*5 in 
width. ; 

Tlie ti;ypanos(.)iue is said to differ from tliat desm'ilied by 
Mathis and Leoeb in a, bird belonging to the same fa:nii],y, in 
that the latter sliowed a rod-sbajied centrosome, tlie memlirane 
was thrown into a few folds, and tlie posterior extremity tapered 
to a less degree. 

TfyiKinBomeoffJieV^^ 

Tliis parasite somewhat resembles T. houffardiy but the latter 
has a thicker body and a rod-like centrosome. The organism 
differs from 1\ paddae in that its centrosoine is small and it 
shows no longitudinal markings. 

Trypa/rioso-me of the Screech-owl (Strix flammea trimaculata) . 

Only one specimen of ' this, pa,rasite'- was found. ; It is possibly 
identical ; with , .■ The flength. oi .the/ ' specimen ' , found 

was, 55 microns and, the breadth -5 microns, -There was a, very 
slender free flagellum measuring;' 9" microns., ■ ■ ■ 

TTypanosoimof'the'Moller(Em'^Biomu&'gVils^Tm),' 

.This is,, a somewhat" 'stout'’ trypanosome, ' and measures from 
'60 to',5,7, micronS',m',leng,th’..'b.y ■,5; to"9 microns in width,. The 
.extremities do not .taper, much. .-''The body . stains deeply, except,' 
posterior to the centrosoine where it takes a very pale tint and 
it shows longitudinal striations. The centrosoine is large. 
There appears to be no free flageH^^ in the majority of the 
organisms, although in three specimens a short one could be 
made out. 
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Trypanosoine of the Fern-owl (Oapriniuilgurt fossei). 

Two types of i:r 3 "paiiosoiiie were found in. tliis bird. 

Tlie larger trypanosonie in the fresli state is very active and 
its inoveinents always involve translation. 

Ill sta,iiied X)repai.‘a.ti,ons it is seen tlia/t. tlj.e iiosterior extremity 
of body of the x)arasite terminates soiiiewliat liluntly and suggests 
the head of a, porpoise in shape, wliile anteriorly tlie body b'lpers 
off gradually from tlie nucleus. Tlie wliole of tlie body ta,kes 
a deep blue colour including the portion po.sterior to the ceiitro- 
some. The nucleus is eleaidy outlined and is placed ra;tlier 
posterior to tlie centre of the body. Tlie centrosonie is rod- 
shaped. Tlie parasite measures from 43 to 47 microns in length 
by 5 to 6 in width. 

The smaller trypanosome is not so active, and tra/iislatory 
movements are not observed. In the fresh state it can be seen 
that the undulating memlirane makes three turns round the liody 
in a spiral manner. 

Ill stained preparations 'the body is faintly coloured. The 
extremities are seen, to be rather bluntly conical. The centre- 
some is large and rounded, and situated quite close to the 
posterior extremity. The undulating membrane itself is scarcely 
visible, but tlie flagellum enables its course to be followed. No 
free flagellum can be seen. 

The para.site appears to be a little more than 20 microns in 
lengtli l:)y a, bout 5 inicrons in *widt]i. 

Ill the lilood of' a bird about the size 'of a lark, tlie siiecies o:f 
which was not determined, 'a trypanosome closely resemhliiig t-'ln:* 
small parasite found in the fern-owl was discovered, 

Leticocytozooa. 

In tlie majority of cases tliese Iiaematozoa W(?re iiichided 
in cells which in some cases were rounded and in otliers fusi'fornu 
The author agrees with Mathis and Leger tliat. the same |)ara- 
site may be found in these two types- of cell. lie considers that 
the fusiform cells represent erythroblasts (cells related to 
erythrocytes but devoid of haemoglobin) and tlie rounded (‘ells 
mononuclear leucocytes. The author’s classification is based 
upon the view that each species of parasite infects only one 
family or allied genera. 

Leucw)(rytozoon of the Guinea-fowl (Numida xnelea.gris) . 

This organism was 'found in the blood of the .bird that, was 
the host of the trypanosome already described. The' parasite 
appeared to be iiractically identical with,' that described' as occur- 
ring in the blood of a closely allied species in. the Soudan,, and 
it closely resembled that observed by .Mathis and 'LEG.Ett in 
domestic poultry in Tonkin, ' ■ 

' In the fresh state the body of- the jiarasite appears, granular 
,and'''the ' nucleus, is not - 'visible. In -stained preparations the 
sexual forms are easily distinguished. 

. MaerogameteS' m,easure.,'from '14 to 18 niicrons- in length by 
5 to,' 8 in width, '-.and. 'poss-ess' granular cytoplasm' which, stains 
of an 'inteiise:;blue',,' , The; nucleus is rounded, oval, or crescentic, 
and/composed,';Of '''co'mpact 'chromatin 'granules. ■ 
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Tlie inicrogametes are slightly more slender than the macro- 
gametes. The cytoplasm stains of a faint pink tint. The 
nucleus is large and ill-defined. 

The host cell in both instances becomes drawn out at the 
poles, and in most cases contains numbers of red granules. 

Leucocytozoon of the FranGoliii (Francolinus bicalcaratus) . 

The parasite found in this species was of the same type as 
that found in the Egyptian guinea-fowl, but on account of certain 
morphological characters the author believes it to be a distinct 
species. 

The cytoplasm of the macroganietes is granular, vacuolated, 
and stains l3lue. The nucleus is small, oval, and contains only 
a small amount of chromatin. 

The cytoplasm of the microgametes is more finely granular 
and stains pink or pale blue. The nucleus is large and oval, 
and appears as a pink vacuole placed transversely across the 
body. The microgametes are as a rule a little smaller than the 
macrogametes. 

The host cells are sometimes leucocytes and som.etimes erythro- 
blasts. 

Le%i(K)cytozoon of the Screeeh-owl (Strix fiaminea triniaciilata) . 

The leucocytozoon found in this species closely resembles that 
found in the little owl and xJossibly the two are identical. 

LeM(X)cytoz(}on of the Fern-owL 

In this species para.sites were found botli in erythroblasts 
and in leucocytes. Th,e para, sites contained in the former were 
more tdongated tluin those present in the latter. 

Tlie cytoplasm of the ,maeroga,mete is granular, vacuolated, 
and stains of an intense blue colour. The nncleus is large, poor 
ill chromatin and stains faintly. 

The microgametes possess only a small amount of cytoplasm 
Avhich stains of a greyish-bine colour. The nucleus is very large 
and owing to the jiresence of small granules of chromatin stains 
of a pink colour. 

The parasite differs from that described by DAXinE’svsKY in 
that it is larger, the nucleus stains more faintly, and there is more 
inai^ked flattening of the nucleus of the host cell. 

Leueo(yijt()zoon> ()f the ^ 

The organisms were very ■ ■scanty. the; blood of this, bird, 
a dozen only being 'found in' two preparations which .were 
thoroughly, examined., 

..Like the, preceding, This parasite, is encountered' in' two,' types 
of host-cell. ^ 

'.'.The m.acrogametes^ have a 'granular, protoplasm in ■ which ' are 
scattered irregular vacuoles. The nucleus is oval and contains 
■a large, amount of chro,ma.t'in,. '■ 

The microgametes are smaller and stain of a faint pink colour. 
The micietis is represented by a diffuse mass of finely granular 
chromatin. In the young parasites it forms the bulk of the 
,0'rganism'."; 
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SPIllOCHAETOSIS. 

(510) Maiichoxtx (E.) & CoTJVY (L,). , Spiroclietes, 

Premier Memoire. Les Grannies de 

Fastsur, 1910. June 25. VoL 27. No. G, pp. 450481). 

'With. 15 text-figures. 

riie granules may be found in tlie tide in all stag-es from the egg 
to the adult. In the egg they are found scattered through tlie 
whole of tlie mass, but .in tlie ],arvae they a, re Icnailised in tlie 
Malpighian tubes, and in the adult in the ovules a.nd genital 
passages a], so. TJi.e granules a!*e alwo/ys intracellular in position, 
and are collected togetlier into little masses. In sections it can J)e 
seen that the entire protoplasm of the affected cell.s is ],)acked wiil,i 
masses of small spherical bodies. 

In the epitlielial (‘ells of tin? genital passages the granules are- 
as a rule less niimeiw.is.' In young ovules, before tlie fo:rmati.on of 
any vitelline, the granules, can be vSeen arranged /in ^ more, or .less 
regular rows in tlie protoplasm. In this situation distinctly rod- ' 
like granules can be found. A- similar dia|)osition of the graniiix^s 
is somewhat rarely seen in the Malpighian canals. 

It is stated tliat Englisli authorvS have been mistaken in, , sup- 
posing tha.t all spirochaetes. disappear from ticks tliat are kept ut 
.a temperature of 15^ C.-to 28^ C. for several weeks after an infe('- 
tivc^ feed, this view being based up-on the results of most ci-ireful 
micros(.‘.opic examinations. Tlie authors claim to have been able 
to- find spiiucdiaetes in the (‘oelomic liqxiid o.f ticks that have l)(H-*n 
kept' at 28^ C, for 45, days. They {d.aim tliat gentian violet is 
far 'more reliable for tlie demonstration of tlie organisms tlnrn 
'Giemsa,. ' ' 

Starvation does not cause the disapxiearanee of tlie s|)iro(*haetes. 
They have been able to find spirochaetes in tlie coeloniic licjuid 
of ten ticks wliieh were starved and kept at a temperature of 15*^ (h 
for 11 months. 

In a second series of experiments it was found that alternation of 
temx>erature between tliat of an ice clicvst and that of tlie laboratory 
failed to sterilise the <*oelomie liquid, and that spirochaetes were 
actually more numerous after five months than they were before. 

Brief details are given of one of a series of experimeni;a by whic]} 
it was shown that the ingestion of antibody from a liyper- 
im.munised fowl failed to kill the spirocliaetes in iidcs, organisms 
being found nine months later, altliough the ticks h.ad had no in- 
fective feed during tlie interval. Tlie serum of ilu‘ fowl xmn] was 
very active in vitro. One of the ticks used in ihis ('xp(>rimeni laid 
a batch of eggs, and spirochaetes were found in the latxru^ wlicn 
they hatcdieci two months later. 

The authors state that they 'have failed to sterilise ti'cks by the 
direct in jectioir of ac?tive ■immune .serum. The injection caused a 
temporary - disappearance of the parasites, But if the ticks were, 
given n, feed -of normal fowl Blood parasites , reappeared,- in a few 
d,ays in 6,0'^ per . , cent. ''.of instances. ; 

;In 'Starved' iiedrs,;. the '^spirocimetes. are 'smaller than normal and 
so - slender-, that, tlrey'.- may’,' escape uB,servatioii, but within 
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twenty iniiintevS of a starved tick engorging normal blood tbe para- 
sites can be seen to have increased in size up to the normal. If 
ticks are deprived of their organs of sense in the manner devised by 
Hindle and are then allowed to engorge themselves with salt 
solution through a membrane, no enlargement of the spirochaetes 
is observed. 

Experiment has shown that these slender spirochaetes are 
virnlent by inocnlation. 

The following is a brief account of the authors’ views regarding 
the fate of spirochaetes ingested by ticks from an infected fowl. 

Some of the ingested parasites pass throngh the walls of the 
caeca and appear in the coelomic cavity about twenty minutes 
after the infective feed, bnt the great majority of the organisms 
remain in the caeca. 

In the preparation of specimens of material from the interior 
of the intevstine it was found to be easy to obtain intestinal contents 
without eoeloinic fluid by pnnctnring the dorsal carapace with a 
needle, the distended caecum becoming" herniated through the 
opening, and tlnis allowing some of its contents to be withdrawn 
with a fine pipette. By practising this method the following facts 
were ascertained : — 

Eighteen hours after engorgement the spirochaetes are still 
motile and present the same apj)earance as in the blood, but in a 
minoriiy of them the chromatin is broken up into from four to 
eight rod-like fragments. 

After twenty-four hours there is marked agglutination of the 
pa rasites , and witli, tlie ultra-microscope the agglutinated 
organisms appear as a. series of refraetile points. During" this 
period of iinmotility it can be seen that the parasii;es act a.s centres 
of attraction for a nnniber of exceedingly small refracjtile bodies 
which, are present in the liquid. These grannies collect along the 
organisms and:, give them a swollen appearance. A current in. the' 
liquid is sutEcient to detach some of these granules , and xuiless the 
whole process has becm observed the impression is created that the 
granules ax"e being projected from the body of the spirochaete. 
When motility is completely lost the parasite becomes ill-defined 
and breaks up. ThivS occurs in about a couple of hours. 

After forty-eight liours the degeneration of the parasites is 
obvious. In many of them the endoplasm has become herniated 
throngh the ectoplasm at one or more j)laees, either at the sides or 
ends of the organism. ,, 

" After three days there' may -still .be U'^few'' motile parasites,' But 
these execute, only a slow undulating 'movement. , Many, have by 
this time penetrated red corpiiscles wher-e they move around the 
nucleus. .INumerotis' degenerated .parasites .and organisms .with 
fragmented' chromatin nan 'be'-' seen,'- and: the whole, preparation' 
swarms .' with fi,iie ,d,ebris .'resnlting-from the' degeneration of, red 
corpuscles, and spirochaetes, '. - 

After, four 'days the'' haemolysis', of the ingested blood is ''nearly 
complete. Spirochaetes that are abnormally slender and others 
that are abnormally short and stoxxt can be observed in a state of 
active motility, while the organisms of normal dimensions are 
absolutely 'motionless.. 
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By tlie following day there are hut few iiitacd; corpuscles left, 
but abiiorniai spirocliaetes are uuiuerous and very motile. 

Tlie spirocliaetes gradually divSapx)ear and tliey are rarely 
observed on the teiitli day. 

The authors disagree with those who see in. tlie tragiiieiited 
spirocl.u;ietes the stage xireceding granule forniatioir,piud they con- 
sider that the fragmentation of the chroniatin indicates tlui first 
stage ill the degeneration of the parasite. Such forms are never 
seen in the circulating blood save during tlie iieriod, ininied lately 
preceding the crisis, when 'a few may' be seen in tlie midst of 
agglutinated masses of tlie organisms. In tlie ti(,:‘k tliey a.re never 
seen esteiiial to the (uieca and tlieir jiresence there is limited to tlie 
j)eriod of digestion. 

On the other hand tliis degeneration is obsei‘ved wlienever the 
spirocliaetes are placed under adverse conditions. It can be seen 
in organisms contained in blood tliat is talcen aseiitically and kept 
in tubes, ivitliiii 24 hours. The process is hastened i.f the tubes 
are kept at 37^ Ck, but the degeneration is delayed for some days 
in tlie ice cliest. When spirocliaetes are placed in contact writh 
antibody the degeneration is greatly accelerated. Exactly similar 
changes are said to occur in otlier blood-sucking parasites when 
tliese are engoig'ed with blood containing spirocliaetes. 

That the short and stout spiroclmetes result from degeneration or 
rather digestion is showui by the discovery of similar organisms in 
bugs and leeches engorged witli blood containing sxiirocluietes, tlie 
authors liaving sliown by experiment that vspirocliaetes present in 
the coeloniic cavity do not pass into the (ueca. Similar (tiangi's 
are oliserved in spirocliaetes in tubes containing media wliich um’II 
not allow of multiplication of the organisms. 

The fumire of LeuTirnan^^ (jr armies. 

It is vsaid tliat the changes in shapie oliserved inuler different caiin 
ditions of teinperatui’e are also to be obsei'ved in tich'S kept at the 
temperature of the laboratory. 

The authors have never seen any transformatio.ii of the gi‘anu]es 
into spirocliaetes, and they have not been able to induce suc'li 
transformation in aritTo. Further, if the granules develop into 
gpirochaetes which, subsequently again become cdianged into 
granules these latter should show the same susceptibility to 
specific antibodies , as the spirocliaetes .themselves* This, was^.not' 
found to be the case. 

In the majority of cases failure has followed attempts to produce; 
infection, by inoculation with . Malpighian tiihes' containing 'the 
granules., ■ nor does immunity ahvays follow inociikdaion with, sucli 
m.at6rial. 

If the granules are in reality a stage 'of the spirochaete;, inocula-' 
tion 'with .enormous quantities should, produce', inf ection.; . This 
however does not occur in the majority of instances j.-and^ it has' 
been, found that the 'sa,livary glands which are devoid, of granules 
' are' actually 8uperi.or. to the; Malpighian .tubes in .their content of 
immunising' niatmiaL ,. 

, Attempts 'were '.made' to produce' granules in hugs and leeches by 
feeding' them,, o.n blo',ocl:c.o,n..tainiiig spirocliaetes, but in, no cavse could 
any be found* ,',.'.T'n; view o,f’ the fact'„that the'bug 'and the leech are 



5 .] 


LeUhmaniasis . 


301 


species widely different from the tick the authors exaroined other 
acariiie parasites and found that these also contained grannies of 
similar shapes, sizes, and staining reactions, and in the same 
sitnatioiis. The question as to what is the real nature of the 
grannies of Leisliman remains unanswered. 

(511) Laijinoy (L.) & Levy-Bruhl (M.). les Variations I’limeri- 
qnes des Globules Blancs chez les Ponies infectees de Sjnrochaeta 
gaMinarwrn. — Ccnnpt. Rend, Soo, Biol. 1913. April 18. 
VoL 74. I7o. 13. pp. 754-756. 

The iinmerical variations in the number of leucocytes were 
always very small, and much smaller than those observed in certain 
types of leucaemia in the fowl, and in fowls infected with 
tuberculosis. 

There was an increase of polynuclears during' infection, and an 
increase in the moiioiiiiclears after the crisis. The increase in the 
polynuclears occurred in two j^hases. In the first phase there was 
an increase in the polynuclear cells coiitaiiiing the rod-like 
granules, and in. the second phase the polynuclear cells containing’ 
the rounded granules [eosinophiles ?] were obvserved. The 
morpliologicial variations althongh constant are not speeifi.c: since 
they occur in other diseases. 

leish.m:aniasis. 

(512) G ray (A. C. H.). Leishmaniose naturelle du CMen a Tunis. 
— Arah, Lmt. PaMeur Tunis, 1913 . No. 1-2. ];>]). 102-106. 

From the figures published by different authors it appears 
that the number of infected dogs in the countries bordering on 
the Mediterranean is very vaiiuble. The highest percentage of 
infected dogs is 81 at Bordaiiaro (Messina) and the lowest 
1*1 per cent, at Oatano. 

The author undertook the examination of the dogs in Tunis. 
This had already been done by other invevstigators and the figures 
arrived at have been in close correspondence, namely 1*6 to 1*8 
per, cent, 

111 view of the fact that the brothers Seegext during July, 
August and September found 7*2 per cent, of dogs infected in 
Algiers, the possibility suggested itself that the percentage inight 
be liiglier in Tunis diiring the later months of the year, the previous 
A?xuxn.inations, having .been ■carried .out. 'in the , early part of the 
year. The .author’s examination was made- during October and 
November, and out of '127 dog's .only tw-mwere .found to be, infected, 
tliat is 1*6 per cent.— the figure arrived at by A'akimofe in 1911. 

The 'materials used for examination' are, not .stated. 

(513) ' Patton (W. 'S'.). "Is Kala Azar in Madras of Animal Origin? 
Preliminary Eeport.— Jnd'ian Jk Med, Research, 1913. July. 

) VoL 1.' No. l.' pp. 185495 . ■' ■ ' • 7' '■ , 

This paper contains the results of a number of animal inocu- 
■■..'lations with', material taken from';' cases of- the disease .xn.tlie human 
's,ubj-e 0 t".."-,and from, '..'experimentally-,,, infected' animals, and the 
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results of i;lie exii.ii'iixu'itic)!! of u la-rge iiuiuluvr of Ixuziuvr clogs for 
tlie presence of .leislimauia* 

In the irst series of aiiima:! inoc'ulu.tioiis three iiionheys, four 
clogs, two jiiislcals^, i;u“o giiiiiea.-'i.)igs, .i‘a,bbi,ts, tw'o cats, four 
W'liite rais, :i goat, a calf, a.nd a young pig were uscmI. A fort- 
iiiglrt la. ter tb.ese a.iii'aials were again inoculated wi;tli splenic 
eiiiiilsioii from a case of tlie disease in. the Jm,iua.n subject. The 
ma,i;eria.l used wan very rich, in parasites. 

Ill aJ'l the monkeys parasites were found in tbe organs and 
hone marrow. 1 ^ 11,6 animals liad shewn wasting of ttn^ inus<xles 
witli girnit wea.k!,i(‘ss and there was ma;rketl diarrlioea. 

lieisliiminia. was found in all the dogs at the time of deatii 
a;nd in three of t.h.em the infection wan complieated wi,tli piro- 
plasinosin. In tliose dogs in w.hich piropla sms ■ 'were found in 
the blood hvisliinania. was a.Isc.) found, in ina/ny crises i’li leucocytes. 
The dogs lived several montlis after inoculation. 

One of tlie jackals died witli symptoms suggestive (,):f ' kula 
aViUr, but a. careful searc’h failed to reveal tlie .parasite, ami a 
control ja,.cka.l which luul not been inoculated, died, sl.K,)wing 'tlie 
same .symptoms. Tlie otlier jackal that was i,Boculate(l not, only' 
contracted Ivaiu' iv/axt but also canine piroplasmosis. Tlris is' 
the fi.rst case tlmt has. come under -the .author’s notice of a Jackal 
wlricli .is ordiimi’ily immune- to canine piroplasmos'is liecomiiig 
.infected. ' ' ' 

Of the four rats, one became infected and died, and the other 
showed no parasites in its organs at the time of death. 

The calf, pig and goat maintained perfect healtli. 

In a furtl'ier series of experiments five 'monkeys, ten wlrite 
rats, a;nd seven dogs were inoculated some wi'tli ,i,'imt'.er.'ia.l from 
human cases and some with material from animals in the 
previous '.series. 

One monkey wliicli was inoculated siilicutaiicousJy wii;li 
material from a monkey in the previous series heeaine infeei.ed 
and died, but there was no evidence of a hxail lesion at the 
seat of inocmlation. Parasites u’ere plentifitl in smears made 
from the orga.ns. Another monkey died with, sympto.ms sugges- 
tive of kola azar, but no parasites could he dis(M.)vered at trbe 
post-niorte.i'n. The othei* three monkeys appenr to lia-ve escaped 
infection. 

Mention 'is 'made of five rats under, these add.itio,i:,ial (‘xpori- 
n:neiits ’’ and no evidenc'-e of .infection- wa-s found ii:i any of them, 
'but it may he pointed opt- that according to their Tiuml)ers twi) 
of those .mentioned lielong 'to tlxe first series of e;xperi'.ments. 

. Two. of, the dogs inoculated respectively witli fluid obtained 
by,' 'splenic, puncture from a case of tlie dis'ease'',in the liumaii 
subject,' and , with bone-marrow from the iufe(»ted jacdml, di(xl 

■ .but neither shewed leishmania on. .examination. ' ,. 

' '..-The two ' cats which- were inoculated ..were ..killed six montlus 
later 'and, .both w.ere.found to .be healthy:., .' 3' , 

Emminatiorh of spleen and hone warroto smears froni hazaaf dogs, 

■ During the, ...period January to ISrovember 1912, the author 
.examined sminira from the spleens of 1438 dogs destroyed in tlm 
letlml eha.:ml)ers and in no instance detected kala aisai* parasites* 
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It liaving been suggested tliat tlie parasites iniglit be over- 
looked if tile bone marrow were not examined, the author 
examined the bone marrow ns well as the spleen pulp of 1,321 
dogs, but failed to find a single parasite. 

Diiring the past seven yeai^s the author has examined about 
300 cats, but has neA^er seen leishmania in them. 

The author feels justified in concluding that the dog, and 
probably the cat, play no part in the transmission of kala azar 
in Madras.^' 

(514) Donoa^ax ((k). Kala Azar: Its Distribution and the probable^ 
Modes of Infection . — Indian JL Med, Research. 1913, July. 
Vol. 1. hfo. 1. pp. 177-184. 

Geo graphical Distribiition . — Outside India the presence of the 
disease has been recorded in China, the Yangtse Yalley, and in 
the Soudan. The disease as found along the littoral of the 
Mediterranean we may at present exclude and relegate to another 
form of Leishmaniasis, as this affects mainly, if not exclusiA^ely, 
children, and is apparently closely connected with the canine 
form of tlie disease.” 

In India, the disease is found endemic in damp low-lying 
districts near the deltas of the Ganges and Brahmaputra. The 
disease has been said to ociciir in Assam, l)\it the author suspects 
that tlie outbreaks were in reality of malarial origin, for tlie 
reason that tlie disease is said to have occurred as an epidemic 
and not endemiiailly, Tlie diseavse is eiideniic in the Madras 
Presidency. ' 

Modes of mrfecMon ,' — ^There are two probable modes of infec- 
tion:— (I) By means of insects, and. (2) by ingestion, Acith infec- 
tion though the niucous membrane of the intestinal tract. 

L By insects : — (a-) Bed hugs. — Strong evidence of this has 
been addiiced by Paot^ but several points are wanting to- 
enable this view to be accepted in its entirety. 

(6) C'onoriliiiius— riihrofasciaPm has been sus- 
pected by the author. He had not been able to get any inulti- 
plication of the organism in this species, but he thinks that it 
should be suspect for the reasons that it is known to suck human 
blood and that another species of the same genus has been found 
to transmit a Iranian trypanosome in Brazil. 

(c) Mosqiiitoes— Very ■ little’ experimentation , .has' ’ been .'. done 
AV'ith these diptera, and '' it ..is , pointed .out that ■ they harbour 
flagellates' which may ;be readily confused by 'an inexperienced 
observer with 'leishmania. \ 

(dj Ihmm Aj—Mmca nehulo hm hee^ singled out as a trans-. 
mitter, not' by. biting, but.- by '.transferring infective. m.at.erial' to 
foodstuffs or to, aibrasions. 

(e) Lice and' ticks— These' .'baye'.' been, tested by ",PATTOX with 
negative results. 

(/) Dog-fleas-— In .Europe' a. '.fairly ■■■■strong presumptive '.■.ease''' 
has been made hemt- as., ’.'to the’,. .part ■'.the, ..dogk plays',-' .as ...an 
intermediary host, the dog flea being the actual transmitter. 
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But tlie evidence a<lditced 80 tar is not in aB, r(\s|Hu*Js eon- 
viiiciiig*. OMie o( 3 cuiTei),ce oi‘ a TuituraJ, flagelUite ot i.he il<‘a has 
45 videiitly not l)eeB. taken into sufficient ac<a,.Hintd’ 

Tiic 3 ].iver and spleen of a larg'e number of dop's liavc^ bcaen 
'examined in India, but no evidence of infection 'with, leislimania 
has been obi^aii'ied. 

The a/iith,or hns been able to deiect the parimite in the luu'ie 
marrow of a dog inoculated i'uto the li'ver 'with 0 cc. of hbiod 
ta]'<:e,n fron'i the spleen of a, human l')eing. In tliis iiista:r'H,*e 
■examination of the liver and spleen failed to deinonstra,te il,],e 
parasite. 

2, By ingestion: — In a fairly large proportion of cases tlie 
disease in the early stages resembles typhoid;, but the rise of 
tein.perature after a month or more of aT)'yrexi,a ide:ntiii,es 
the nature of the infection,. In. all cases t,here are periods of 
•diarrhoea and dysentery. In fat/al cases evidence of ulceration 
of the large .intestine 'is marked, and Leishmania is found in 
•scra.pings from .these .ulcers. This lends a .certa.,in ii:n:ioun.t o.:f 
prol)ability to the view that tlie parasite gains' access ’to tlie 
system by wa,y of the intestinal, mucosa. ' It is.tr'ue that I.iei8h- 
mania lias not been found in the faeces -of patients, xinkylos*- 
tomes and triehoin omuls are frequent in such evacuations and 
the iiossibility i.s suggested that- these might Inirhour tlm 'pa.i'a- 
■site. " {1ixei,stoi*I'.'!;ee.s Inis examined a.,nkyiostoines l)ut has not 
been able to find a trace of Leisli mania in them. 


(515) W'e,:nyon (d M.). A further Note on a Case of Dermal Lei.sh- 
iiianiasis from South America, with the Eesults of Inoculation 
Experiments.—JL Lcmdon School Trop. Med, .1,913. April. 
VoL2. No. 2. pp. 117-119. 

In the first portion of this x)aper is given an account of tlie 
successful treatment of the disease with a,n ointment composed 
of equal parts of methylene blue, lanoline, and vaseline as 
recommended by CAiiiiAMATts and Melissidis. 

The second portion briefly summarises the results obtained 
by inoculating animals with cultures of the parasite. The 
■cultures of the organism were much more luxuriant than 
those obtained from L, ttopica. On two occasions inira venous 
inoculations were made into ' rabbits, a,n,d ■ on one. occasion a 
mouse ' was inoculated intraperitoneally, but '"in each caxe (he 
result" was ' negative. A human being in.oculated' by intracu- 
taneous injection and by scarification, failed to become infected. 

A dog originally inoculated, with/inaterial; derived., directly 
from the patient became infected and from. ' it , material w 
obtained for. the, successful inoculation . of a second' "dog. Fro'ui 
the second .dog .were .' inoculate'd . a puppy— intravenously, two 
mice— -ixitraperitoneally, and'^ a cat ' on' each, ear," . The "puppy 
xind the mice failed 1:0 become ' infected.., .But. the .cat', developed 
two small pinhead nodules at the seats' 'of . inoculation' after t'wo 
months. ,Leishnia'nia'.;:. were.' ,disc' 0 ',vered .'in the Iesio.ns' bot,li .Iiy.' 
oiilti,ire ' and by. 'micros.copio examination. 
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(516) Kohl-Yakimoff (Yiiia), Yakimoff (W. L.), & Schokhor 
(N. J.). leishmaniose Canine a. Taschkent. — Bull. Soc. Path. 
Exot. ' 1913. June. Vol, 6. ITo. 6. pp. 432-433. 

Tlie authors have examined 76 dogs at Taschkent (Turkistan) 
and have found 22 affected with leishmaniasis. 


TOXOPLASMOSIS. 

(517) LAVEEAisr (A.) & Maiiullaz (M.). Infections dn Lapin par le 
Toxo-plasma gondii. [Infection of the Rahbit with Toxo- 
plasma gondii.] — Biill. Soc. Path. Exot. 1913. April. 
Vol. 6. Xo. 4. pp. 249-254. 

After pointing out that Xicolle and Conor failed to infect 
rabbits with this organism, the authors pass on to describe their 
experiments in this connection. 

The material used for the inoculations was the peritoneal 
exudate of a mouse infected with the parasite. 

Eight rabbits were used. Of three inoculated into the peri- 
toneum two shew'ed no infection, but the third died on the eighth 
daj of a generalised infection. Parasites were very scanty, 
especially in the peritoneal exudate. 

Five rabbits were inoculated intravenously and all became 
infected, death occuiTing in from 4 to 7 days. 

The authors vstate that the failure of Xicolle and Conor to 
infect rabbits was due to the fact that they used intraperitoneal 
inoculations only. Young rabbits are more susceptible than 
adults. 

In young rabbits white nodules appear on the surface and in 
the substance of the liver, giving the organ a characteristic 
appearance. ' 

In rabbits inoculated intravenously the parasite may be present 
in fairly large nxinibers in the liver, and very frequently is found 
in the hepatic cells. Histologically the lesions are identical with 
those produced by T. cunicuU, and are due in all probability to 
the production by the parasite of a toxin which causes necrosis, 
and which is also, no doubt, the cause of death. 

There is always enlargement of the spleen and the parasite may 
be present in, large'' numbers. Microscopic • examination reveals 
the presence of small centres of necrosis. 

In the majority of rabbits dying of the infection there is con- 
gestion of the lungs, and parasites ma-y be present in considerable 
numbers. , ' 

The organism is to be found in the bone marrow and in the 
brain, but it has been found in the blood of one rabbit only. 

In one instance a rabbit inoculated intraperitoneally failed to 
shew any signs of infection, and when inoculated intravenously it 
again resisted infection. Possibly in this instance the first 
inoculation caused a latent infection which produced immunity. 
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To.wpla^^iiwsis. 



Toxoplmtna (jordlli^ endocelluiar or free in the peritoneal exudate of infected 
mice. (From the paper by Laver an Maruli.az in the Conipt Mend. 

Amd.BcL 1913. Vol. 156. -Ho. 17. pp. 1298-1302.) 

1 and 2.' Monomiclears containing toxoplasms. 3. Polynuclear containing 
toxoplaams. 4. Endothelial cell containing- toxoplaams, three of whicli are 
dividing. 5. Endotlielial cell containing toxopIasitxB, some witli clear outline 
and others of which tlie nuclei only are seen. (>. Endotliohal cel! witli 
agglomerated toxoplasma. 7, .Agglomeration of toxoplsisins ; tlie coiitoiii’s of 
two are, seen. 8-11, Free toxoplasma. 12-13. Division stages. (Miagnilicatiori 
about IjOOO diameters.) 

(518) Layeiian (A.). Presentation d^nn Chien infecte de Toxo- 
plasmose,-— Soc. Path . Ennd. Ill 13 , Mii'y . 'Vol . 6 , 
No. 5. p. 294. 

At . tlie meeting* of tke Society held on M'ay 1411^1913, 
Laveran sliewed a dog* that had been inocuihited. into the saphena 
vein with dilute peritoneal exudate obiaiiicnl from a mouse 
infectexl with 7^o,wplas)na (fotidii. After iiiocnlai.iou llie dog* 
rapidly lost flesh, and opacity of tho cornea, made its a})pe.a ranee 
in about three weeks. A fortnight after inocnilatiou the parasii:e 
was found in the blood and there was marked inc.rease in tiu" 
number of p-olyiuicdear leucocytes. In one case a single leucocyte 
ccnitaxned' ninx^ para^^ 

The .possibility' is suggested -Tluit .y.'otmWZA T: gondii d 
T. amis Aire identical. 

(519) SphENDOiiE (A.), Des Formes Flagellees et des Gamfetes dans 
■ Ae • Toimphmna cmiumU^^ Soe. Path. Eivot. 1913. 

,',.'May. ■ ToLA,.. ■' .No. ■ 6. ■' pp. 318-323. With,! idate* 

An' .a ."'previous' communication the author- suggested the possi- 
bility, .that' there ''might, ...be.', a flagellate -stage ixr this parasite,, 
basing -the'' 'suggestio-n- upon -a 'few' observationB 'from'-.'whi.cdr^^ 
possibility of error wn.s not excluded. In the present paper a 
description is given of the fl.agellate form, the occurren(*.e of, 
which, the author olaims to- have 'eatahlishecL ’ 
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^ Tlie flagellate referred to was found in a preparation from tlie 
live.!* of a pigeon, experinien tally infected with T . ciiniculi. 

The "body of the parasite measured 5*5 microns in length and 
2*2 in width. It was slightly curved and had one extremity- 
rounded and the other somewhat pointed. The protoplasm was 
vacuolated to some extent and stained pale bine. The iniclens 
was rounded or sligditly elongated in the transverse diameter of 
the body., and situated at a point one third of the length of the 
body from the niore pointed end. It appeared to be composed of 
a chromatic ;5one without obvious structure. There rvas a large 
caryosoine from which started a fllanieiit. This passed along the 
convex border of the parasite and gaining the pointed extremity 
was continued for a distance of 14 microns as a free flagellum . 
This flagellum appeared to he composed of a number of rods of 
chromatin enclosed in a thin protoplasmic envelope. The 
terminal portion of the flagellum was a little swollen. The 
exact significance of the flagellated form is not quite clear, as in 
the authorh opinion he has observed the true gametes of the 
parasite. These bodies he has observed in smears made from the 
pectoral muscles of exi)erimeutally infected pigeons. On the 
surface of these muscles are to he observed little greyish streaks 
suggestive of sarcosporidia. Microscox)ic exainination of these 
shewed that they were collections of toxoplasma. The dividing" 
forms wliieli have already been recognised (uuld be found., and 
in addition to these there ^vere other forms ])resenti ng some slight 
fliflerences. The principal cliflerence presented by these forms 
was tile situation of the nucleus, wbicb was placed cilose to one 
extremity of the ],)arj:isites. In stained' preparations tliese forms 
with the displaced nuclexis were sometimes a,s numerous or even 
more n.umerous than the dividing forms. The bodies, were fusi- 
form, and stained of a deep blue tint, and sometimes shewed 
blue granules. The nucleus wms formed of a compact or granular 
rounded mass of chromatin. 

Some of the preparations in which these bodies 'were foiiiid Avere 
made direct Avitli the muscle juice, but in other cases the material 
had been first diluted with salt solution and the preparations were 
allowed to dry in the air. In the latter cases some of the bodies 
Avere found to have undergone changes of shape, the alteration 
heing from the fusifmm to the round, and also an increase in 
'ske.; In these , parasites the nucleus.. AAms ^generally close to one' 
side oi the.bodymnd at, the opposite "side .of, the organism;, there 
AA^er© one or tAvo little rod-shaped, pieces of chromatin, Avhich are 
believed by the 'author to nesult fro'm. reduction of the nucleus. „ 

In some of the, parasites there were 'two, or four nuclei resulting 
from .division, of 'the' primary, nucleus', , and in some mf .these two' 
of ' the ' nuclear fragments', were .. disintegrating, , Avhile from the 
others AAHwe developed two chromatin filaments AAfldch in many 
cases passed right across the hody of the parasite and projected 
free from the opposite side for a distance of three or four microns. 

In preparations made direct fr6m the tissues and fixed at ouce 
the fusiform parasites shewed no modifications wliatever, and the 
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a;Tii-lior tlierefore (tou,(J:udes that the prodtK'tioii ot tlie chreBis'itiii 
iih:'i III eats iiiiist liave ta.keii place outside the bod,}'. aiitlior 

suggests tliat; t,lie iirodiici'.iou of these forms i,u tlic' 
tissues indicates infection of an intermediate hwirer, luit statics 
tiuit no <lefini,te ('dn(d,usion cun he uiTived a.t at the moment. It 
,is suggested tfnit Stomoxys is ilie inte:nnediat:e host. 


(52(1) M:A:u'invT.Az (M.). Au Sujet d'un Toxoplasme des Oiseaux. 
[15,);x<:,)'plasu'i(')sis of Birds .] — JhflL Soe. /^rth, lllh'h 

M'ay, VoL (>. No. 5. pp. 323-32(). Witli.O text-ti gores. 

After quoting at some lengtli f..i’oin a pape:r hy La'vera/n wliieli 
apptaired in the Coniptes Rendu^ de la Societe de Idiolifpie in 
1900, the author gives a brief deseriptioii of his examinations <,)f 
a number of difi'ereui; s'pecies of birds. 

Marulhiii has found that, tlie best results are C)hta.i,ued 'wit'ii 
preparations fixed in absolute aleoliol for 4 to 6 hours and stai.nc'cl 
ill Giernsa (1 drop to the cubic centimetre) for six. to ten liours. 

The majority of tlie investigations Avere carried out oii ' Padda 
oryzivora. 

Tlie organisms, wliicli oftc^n measure 5 or 0 microns in lengtli 
liy 2’5 to 3 in Avidth , nmy he found in tlie liver, lung, and cjirdiuc. 
iilood, but far niore numerously in the spleen and bone niarrow. 
In the blood tlie^ xiarasiti^s are al'wa.ys within leucocytes. Aiiilii,- 
plJcation takes ])lace by longitudinal division. 

3, Tie parasiie Ims also been found in Edrilda /;/naui/Vvv/5v, 
Lag(mosf/wta senegala, Qnele aeryfdmips^ Pyroinel()na fninaisrantf, 
ami FfingUla, .aoelebs, 

AttemjitB to tranBinit the infec.tion f rom pa,dda to padda did not 
yield very sativsfactory results, as it: Ava.s iinjiossildf^ tc.i di^ti^'rmim.^^ 
Arhetlier a bird, which on post-mortem Aras found to be infectmi, 
hail contracted the infection naturally or as a, result of tlu‘ inocu- 
lation, it being impracticable to examine the bone marrow before 
the, experiment. 

Attempits tO' transmit the infection to the pigeon, by ;intra,Amnous 
iiiocxilatioB. as a rule failed. 

The author has l)ee,n unable to cultivate the parasite .on siinpli-' 
fi,ed Novy inediuin or in tlie peritoneal cavity , of the white'' mouse,.;, 

■ The parasite a,ppears to he distinct, from To^oplmrna, <mfd(:viiM 
and' T omfla.mia, gondii in tliat .it is not inoenlable. eitlier to tlie 
,',pigwm or to the inouvse. 


(521) ■ M,e,s:nil (F.) &5SAi,mAiLHK (A.). Toxoplasmose Experi* 
mentale de la Souris; Pass'age par les Muqueuses ; Conservation du 
."Virus dans 'le ,C„adavre. — Compt. .Rend, So(\ Biol 1913. 
June '2T. ; ' VoI.;:'74, ,, No. ;23. ' .pp. '1325-1327V ' 

Ha;Ad;iig'S.lic)Av;n,iii 'a; prelitninary experiment, uuT-h T. gondii 1 hat 
the disposition of a drop of peritoneal exudab* from an Infei^m! 
mouse on the conjunctiva and in the vagina of other mim* ceusial 
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infection, tlie autliors carriecl out a number of experiments on tlie 
same lines with the following* results : — 


Mucous membrane. 

Results. 

Average duration 

Positive. 1 

Negative. 

of infection. 

Vagina 

4 


10 days. 

Prepuce 

0 

2 

— 

Conjunctiva 

1 

0 

days. 

Vagina and conjunctiva 

2 

0 

10 days. 

Mouth ... 

2 1 

1 

1 

14| days. 


Although positive results followed the placing of infective 
material on iniieous membranes, it was found that infection would 
not take place through sound skin. 

The duration of the disease was greater than tliat following iii- 
traperitoneal inoculation, and the dose administered did not appear 
to have much effect upon the result obtained. In every ease the 
resulting infection was a generalised one. It is remarkable that 
parasites were numerouslj' present in the thymus, and that tlie 
lymphatic glands were enlarged and contained parasites, Tiie 
organisins -were also present in the thyroid and parotid glands, in 
addition tO' the usual viscera. 

It wais found tliat the pei'itoneal fluid of a mouse whicli was kept 
in tlie hil)(>ratoi‘y remained virulent for 18 hours alter death, and 
in one instance it remained infective for 30 hours, 

(522) LaveIa'an (A,.) & Ma:r'u,lla.z (M,).. Eeclierches Experimentales 
snr le Toxoplasnia gondii. — Jivll. Soc. Path. Exot. 1913. 
June. Vol. 6. JSTol 0. pp. 460468. 

Mice ino(.*ulated intraperitoneally die in about five days, and it is 
easy to Iveep a strain running by suliinoculations with ]>eritoiieal 
exudate every tliree days. The parasites are more numeinus when 
the exudate is small in amount and viscous than when it is clear 
and serous.' 

There is enlargement of the spleen and congestion of the lungs. 
The parasite may be found in the liver and spleen, lungs, and, in 
soine cases, in the bone marrow. 

Ctrey mice and field mice can also be m 

The axithors failed to infect white rats either by intravenous or 
intraperitoneal inoculation, this result agreeing with that obtained 
by Fk’OLLE and CoxoE. A dormouse also failed to become infected 
as a result of intraiieritoneal inoculation. 

"Rabbits can be infected either by subcutaneous, iiitra venous or 
intraperitoneal inoculation. Three out of six rabbits inoculated 
into the peritoneum failed to beconie infected, and they resisted 
subsequent inoculations by ihe siibcutaneous, intraperitoneal, and 
intravenous pafhs. : 

' In the rabbit ffhere' is’always'' wasting, 'and there is" as a' rule an 
abundant' ' peritoneal exudate which" isyjxoor', in . parasites.',,; 'The: 
naked-eye appearance of the liver and the histology of the altera- 
tions produced are identical with those produced by cwniculi. 
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Parasites are generally numerous in siiiea,.rs from t1u;‘ congesiM; 
portions of the lungs, hut rare i,n tlie hone marrow. 

Tliree young guinea-pigs 'wer(3 sueeessfulh' infeeiaH:!, by in,ti’a]>eri" 
toneal ino(‘iiIati<,)n iroin a mouse, and (iital in a1)Oiii 4 da\'s. In 
atidition to these a):iiina,ls the auilrors Inn'e sma/eediHl in inieet- 
iiig t.he iiiole, liedgeliog, slireuTiionse, dog, pigeon and Faiiricf 
oryswoni. They failed to sei: up iiifcMdion in the I'ai, dorinoiise, 
fowl, several exotic passerines, frogs, and ]i.>^ards. 

Tlie results of tlie ex])(U‘inHMi ts detalliul in this papm* eontirni the 
0 |)inion preA'icnnsly (‘X}>rc^sse(l hy the aulliors tJmt 7’. yondn ami 
T. cwmmdt are identical]. Tim two organisms posscsss tlie iieeidiai' 
(i!iaracteristi(‘ of being inoeulalde in liotli birds and iiiairinnils, ami 
yet tlie rai: is i‘efra(*tory while the mouse is suset'])tilile. 

MesxiIj states tliat tlie rat is refractory to int in venous i iioeuhi- 
tion, hut tliat lie lias sin'ceeded in inocuilatiiig a young dog intra- 
venously. Tlie autliors liave also discovered tlin/ir Tomplamia 
fjondii is ca.pable of penetrating healthy mucous nieinhra.nes, parti- 
cularly tlmi of tlie vagina. It is capable of setting up a very 
severe inflaunmation in tlie vaginal mucous nieinhrane in the mouse, 
and causing the production of a celhilar and viscous exudate vtbi(‘h 
coutains numbers of living virulent toxopilasnis. 

523) Kico:li;b (C.) & Coxon (Martlie). La Toxoplasma du Gondi* 

Memoire Complet, — Arch. Inst, Fasteur Tmds. 1913. 
No, 1-2. pp. 106-115. 

Nakind iiifecUon in the (jondL—As a rule no syinptoms ar<^ 
oliserved save dui'ing the f(‘\v lioui's before death. Tin? Jinimal is 
generally 'fat. There is a clear exudate in hotli pleura-1 cavities, 
associated witli cougestion or Iie|)atisatioii of tlie lungs, Tim 
spleen nniy he greatly enlarged, and, less (‘(instantly, there is 
slig.ht enlargement of the liver. In ra,re eases there are no vls(‘eral 
lesions. 

The distribution of tlie parasi te. — The spleen as a rule contains 
iiiiinense nuinhers of the organism. Kext in order stand the liver 
and the lungs. Parasites are rarely encountei'ed in tlie kidneys 
and seldom or never in the blood or lione marrow’ . 

The parasite Auiries in shape, lieing curved, pear-sliaped, o\’al oi" 
round. Tlie measurements vary from 2'5 to 6 niiirrons in length 
by 2 to 3 in width. There is a single nucleus whicdi is usually 
cmitrally plaimd. If it be not (*eiitrai tluit exdireinity of iln* para- 
site towards which it is displac'cd a]>pears swollen, the o])]iosii,(^ mid 
being attenuated. ' ' 

The .parasite 'ma-y occur free or enclosed, in .cells, lliese arc^ 
generally inoiionuclear leu(‘0{‘yt(*s, but tliey may be Found in 
polyiuiclears. .■ 

^ Multiplication' talvesjila'f'e .so far, as 4,8 ,knowm,by longitudinal 
division only, and any number ol daughter organisms up to 20 or 
30 may be formed. ,. These generally cling together forming a 
roundcul mass a 'iid "suggesting' encystment, but n'o^ true' eiKyvstnient 
has bcHUi observed.. ■ 

E.i'pen msriMl i.nfection, has been tra.iisinitted to 

healtliy gondis by intraperitoneal inoculation with bom' marrow 
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from a naturally infected gondi, the material used being very poor 
in parasites. 

Next to the goiidi, the mouse is the most susceptible animal. 
Death after iiitraperitoneal inoculation generally occurs in 5 or 6 
days. As a rule there is no generalised infection, but a local niiilti- 
plication of the organism with the passage of a few parasites into 
the liver and spleen. At the post-mortem there is found an 
abundant greyish mucoid exudate in the peritoneal cavity, and 
the viscera are covered with a delicate false membrane. The para- 
site is encountered in large numbers in this exudate, enclosed in 
cells, and it is also found in the endothelial cells of the x>critoiieal 
meinhrane. Parasites are very scanty in the spleen, exceptionally 
present in the liver, and absent from, the blood and hone marrow. 
In a few cases the infection, has been successfully trail sin itted by 
intranius(ailai‘ inoculation . 

The guinea-pig is less certainly infected than the mouse by intra- 
peritoneal inoculation, but when infection occurs the course of the 
disease and the lesions produced closely resemble those found in 
the mouse. 

The pigeon is susceptible, but not so certainly as the mouse. 
The course of tlie infection is slower in tlie pigeon tlian in the 
mouse, and there is a, tendency to generalisation. The sole metliod 
of infection which succeeds is intraperitoneal inoculation. Death 
talces pJac^e in fium 9 to 30 days, and the most inarlved symptom is 
excessive loss of weiglit. 

At the post-mortem, there may or may not l^e found false mein- 
braiies. The liver is enlarged and very friable. There is no 
enhirgement of the spleen, but the pulp is very soft. Tlie liver is 
found to contain the largest number of parasites, and after that 
the spleen, lungs and bone marrow. .Parasites .may' be fairly' 
numerous in the blood and kidneys. T.he X3arasite is not found in 
the false membranes except in those cases in which death takes 
place early. 

Five attempts to infect young rabbits all failed, and entirely 
negative resuitvS have followed the inoculation of white rats, a 
young dog, two macaques, two toads, and two frogs. 

The details of the experiments uipon which the conclusioiis are 
based are given. 

HOESE SIGKNESS.' 

(524): ' Kuhk" (P.), ' ■ Bie Immunisierung ' yoH' Pferdeu gegen Tferdes* 
terbe mit Hilfe von erhitzten Yirns. [The Immunisation of 
'HorseS' .against Horse Sickness with' Heated V irus . ] —Zeitschr. 

' f. u. e,rp. Thefaf^ ■! Teil. Orig.' 1913. 

' July 26. VoL lS. No.. 6.: : pp.' .591-615. ■ ■ ' 

In this paper the author records in detaiP the results of 
25 experiments in which attempts were made to immixnise horses 
against horse sickness by means of infective blood heated to 
'■60^:C. for: 'warying 'periods.- In':' some instances'. t.he, virus. '.was 
subj.ected^ to heat'once' nnly, but, 'i.n.; other cases' the heating I .was 
repeated a number of times. Other variable factors in the 
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o:x.|}eriiii,ei;its wei't*, the ('U)S(‘' xised axid the wliicili the 

mater,ial was a('!iiiiiu.si:ere(t. llMie virus used was eii.,l,au‘ pericar- 
dial oi* oexieiiiatous liquid, from th(^ luiip,*. 

Ill the first e,.x:perii:iierit 10 cv. of oedei,mit(,)Us .iiiiid fr'oiu ihe 
lung* was heated for two liours on three oec-usious and injeeical 
siibi'iita.neously . IMie ;pe,riod of iiie.id)atioii was :niiie (hays a,iid 
death look ])la(*e on tlie foiirteeiifli day. 

An animal wliic'h wa,s injected with 10 cc. of virus wliiidi had 
Immui lieated 5 ti.ines f(,)r 2 lunii's a,n,d 20 ininni,es eai:‘li failed to 
sluuv any syinptoins, but when the animal was inoeulated on tln^ 
2(Hh day with 10 cc. of virus whi(*h Inid been heated 
times only sym]donis aiipeared and death oe<*iirred on tlie niniii 
day. 

.Ill a .].arg‘e iiun.iber, (,)f the experi:ments th.e virUvS wa,s innitial to 
(KP 0. for 2 liours a.,iid 20 .minutes on four occasions, ii/nd of tliis 
ina.teria,! doses vai*yiiig‘ from 5 t,o 50 cc. were given, t-h,e dose 
being repeated oi.i. fro.in 2 to T consecutive days. 

It would appear from the table given that; in eight Or iiiiie 
ca.ses tlie heated, virus was responsible for the deatii ,(>f the, 
animals from horse sicknessl ' In three or four cases the animals 
di,d not rea.ct in a;ny way to tlie lieated virus, but tlieir iminmiity 
does not' ax>pear to liave been tested -with unheated virus. In 
5 insta.nces, animals whicli received two or three doses of lieated 
virus— generally one dose of aliout 5 cc. and one of about 41.) cc. 

at an i,n,terval of' a couple of days -resisted inoculati,on, u'itli, 

0*1 to (,1‘d (,Mi. of iinlieated' virus. -In the great majority (,)f 't,hese 
cases i;lie ino(„mlations were mtra'venous. The author’s concflu- 
sions a/re as follows : — 

,1. Liiocnlation v'itli tho virus of liorsr Hi(?kncss rrnq luaitly seLs uji 
r(ai(‘t/ioas tlit' Ciiiise oi.' wliieli, luis not yet l.>ee:n expkiiiK'd. 

2. When nedc'matons ilnid from the lung taken from a horse dead of 
h,orsi> sickness is lu^atc'd to 00^' C. tlie duration of tlie lasiting influem^ns 
its virulence as indicati'd 1)>" a prolongation of tlie [jeriod oi‘ incni>ation, 

3. The period of incubation may Ikv as long as 45 days. Ooris(a|ueritly 
ill experiments with, horse sickness a period o.f 45 days must lx* allow'ed 
to elapse before an animal is used for ai new experinient. 

4. When, the vii*us is heated to G0° C. on four consecutive days tfie 
inoculation of 5 to 10 cc. snbeutaneonsly in some iristaiKM's ca uses’ death 
from horse sickness, hut in other C!ases produces no illness. 

5. When intravenous inoculations of virus treated in this way are given 
re|)eatedly at intei'vals of a few days, and to the total ({uantit}' of about 
30 to 4(,} ec., a iiuirked degree of iinrounity is <*stalil.ishetl, and this l)y tlie 
14tli' day after the f].rst inoculation, Purtliei' exjieriments are i.*(:M']ui,rcal to' 
ascertain the practical value of the method. 

(525) S]-:iniAi' (L. (i.). Sur deux Spiroptn’es de Chat Gant^ (Felw 

ocyeaUt Rend, Sac, BioL 1915. A|)ril 11. 

'■\oL 74. ' N"o;i2. pp. 6T6TJ79. With 7 figures. 

Spveoptem ' suhaequaUs 'Molixi. This 'wor.m , iiihabitS' Tu'inoiirs 
in the pyloric portion of the stomach. It is distinguishable 
fr<uB,v6'p/rocc/a''*<:/ ' dog by its smaller size 

(20'injn,) tile confinunatiou; of ■\ihe,' teeth in tlie oral (*avity, the 
■' ovijector, and tile much smaller ..■size;, o.'l the tail in lim female. 
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Tlie iiioutii is limited by a rim wbick is sliglitly indented at 
six places and it opens into a, large buccal cavity attached to 
tile walls of which are six very prominent teeth. 

The ovijector resembles that seen in the spiroptex'a of the dog. 
It shows a pyriform vestibule with a long neck in which the 
sphincter projects obliquely^ but while in the parasite of the 
dog the vestibule is lined with a thin chitiiious layer and is 
packed with eggs^, that found in Spiro-pteTa subaeqiialis is far 
more narrow and is lined by a very thick chitinous inenibrane. 
The eggs seldom number more than two or three. 

The worm is red in colour. There are two lateral papillae 
situated just behind the nerve ring. The excretory pore is 
ventral and below the papillae. There are no alae. 

The oesophagus measures one quarter of the total length in 
the .male and one-third in the female. 

The female is from 19 to 21 mm. in length. The tail is 
short and obtuse. The vulva is not prominent and is situated 
5 mm. from the cephalic extremity. 

Tlie male is a little larger than the female. The lateral wings 
of the caudal pouc*]) are supported by four pairs of pre-aiial rays 
and two pairs of post-anal rays. There is a single ray in front 
of tlie cloaca., and a gronx) of eight small papillae which are 
difficuli to see at the caudal extremity. The vspiculess are very 
iiue(ju.al in length, measuring 2*25 mm. and 470 microns. There 
is on.e accessory piece. 

The second si>iro])tera belongs to tlie genus Ilabronema, is of 
a red colonr, but is found free in tbe stomach. 

There ai’e two very large alae which arise just i.n front of the 
iiei*ve ring and exiend foi* tvro-thirds of i,he lengfh. of t].ie l)()dy. 
There are two cervical papillae. That on the left is situated in 
front of (a)rrespoiidiiig ala, and that on tlie right behind the 
nerve ring on the ala. [From a.n examination of the diagram 
given it would a.i)pear that these terms liave been transposed.] 

The mouth is surrounded by two lips which are markedly 
iiidenied on their free border. The lips each show three teeth, the 
middle one of which is the largest and extends the whole length 
of the buccal cavity. Tliere are also a dorsal and a ventral tooth 
which extend the whole length of the cavity, and, when viewed 
from in front, the month appears to be surrounded by eight teeth. 

The oesophagus is divisible into three parts : an anterior 
|)orti on where tlie muscular tissue is very strongly developed, 
a middle portion which is surrounded by the nerve ring, and 
a posteiior glandular porti^ 

The female measures 8*5 to. 9 mm."-. The excretory pore is 210 
microns IroxH' the anterior ’-extremity. The tail is regularly 
attenuated.. . The vulva is ’■.slightly- '.salient and is situated, just 
posterior to the middle of the body. The eggs show a little 
projection at one x>oie. The parasite is ovo-viviparous. 

.The' male measures T‘rom’:-.3'‘5' .to -5*5 ’xxmi. 'The cloaca which 
opens hetween two prominent tips is placed 180 microns from 
tile caudal extremity. There are four pairs of pre-anal papillae 
whicih are gx'ouped in pairs, and two pairs of post-anal papillae. 

Tlie right spicule measures 280 microns, and the left 480 
microns. There' is.' one.' ’accessory .piece..' . 



^]lL'ivi'Uu'iieom. 


[Dec., 


3:1 4 

(52(:]) Railliet (A.) & IIenby (A.). ^ Uh Haemostroiigyliis des 
Broiicjb.es dii Leopard.— Z/wM. Soc, Path. Exot* 1912k .iirne* 
V'oL (). -No. 0. |)p. 451-454. Witli 2 texi-:figiires. 

Tlie pariisite (,lescril)etl i,i,i tliis po];.)er 'W'l.us IoiiikI in tiie br<A!'K'4u 
of a leopard killed at .Dong-ou in ilie Jielg'ia.n (Jongo. 

The l)ody o:f i'lie 'worni is of a grt^yish. colour and ii'tptn’s slig'liily 
a,t liotli ends. I'he aliineni'-ary tract is of a. (h'ir.ker ivint a.Tid Is 
eiitwiiK'd with, tlie genital organs. Tlie cuticle ,is striated longi- 
tudinally. a,nd in tlie female lliere are at jilaces delicijita^ trans- 
verse to,id8. 

Tlie inoutli, is surrounded by six s,mall 'papillae. The 
oesopliagus is only sliglitly dilated a.t the pos'i'.erior pa.rt a'lul 
measures from 290 to 435 microns in length. The nerve collar 
and exec'retory pore are situat.ed a little in front of tlie middle 
point of tlie oesophag'us. 

Tlie male is fron',i .10*5 to. 12*4 .mm. in length, niid fror,',n 200 'i:o 
290 microns in thickness. The posterior rays of the, caudal pouch 
are very short and are ' inserted 'i'nto a wide ^ inain tr link. Tlie 
middle and anterior rays- are (deft. There aa-'e two long slender 
spicules 'wliicli are striated tran.sversely. Tliere is no. accessory 
pieeC'. 

The female measures, from 20 i;o 23 inm. in length and from 
460, to 525, n'licrons in w^idth. The tail 'wliii.d.i is bluntly coni,cal 
.lias, at a ];)oin.t 35 to 45 nui^rons from, its extremity two small 
lateiml 'papillae. ^„r,he anus opens 190 to 250 microns fr(„)m the 
poster'i,(,)r extri'mity,, and, the. vulva a little posterior to tln^ middb'^ 
point of '.the body.. T,lie ui.t^rus (.'outains eggs in all singes of 
development. Eggs . ('-ontaining ■mnbryos ■ iiieaHiirf^ a, bout 80 
mi(:*r(,)ns in lengtli liy 50 in hreadtli. Th,e e,rabryos have a small 
projecting ventral lip ai: the anterior extremity, and, a fli^xuoim 
appendage at tl'ie caudal, extremity. Tl'.iey meas'ure from 250 to 
.270 microns i,n length and 12 to 15 in tliic.lcness. 

The jjarasite i,s viviparous. 

The autliors conclude that tlie parasite belongs in tin* family 
arid to the sub-family MeJ/istrongylinae . The 
■worms differ i',ii characters of secondary importam^e 0 , 1,1 ly from 
Hasirutstrotifjylux vaHoruniy tlie -parasite of the right .heart .and 
pulmonary artery of the dog, 

■ ■ On .'this account, and, in spite of the fard 'that the h,al')i'iat ' of' 
thea)rga'i"n,sm is the broncliial tubes, the ■auiil:t(')rs j>roj:)Ose to place' 
it in tlie genus Haemostri'mgylus -'and call it If. ^'^nhnrmatiix in 
ref6r,ei,'ic-e to tli-e is verse folds in the cuticle, 

„(527),',Moli)ova-n (J-.:). Sur le. D^veloppement 'dn I>u(-oai/tozoon 
zumaxmi (Lmemn). Note preliminaire. — Jlall. .SVao /^atk, 
Esot. ',-'1913. June.-.,'"'. V o1.-'.6k 'Fo, C. pp. 428429. 

In two owls vduch died natural deaths the auilior has dis- 
covc'riul oTgajusms belonging to the asexual ey<*l(^ of this parasite. 
Tile birds wnro at the same time hosts of lialtpridvam norfuan. 



jNTo^ 5.] 


JJ iscellaneous , 


315 


The preparations Avere made from tlie lungs^ hearty brainy liver, 
kidneys, and bone marroAV. In addition to the tyx')ical gametes 
there Avere found organisms included within Ijmipliocytes and 
erytliroblasts, which from their characters must be considered as 
young schizonts of the leucocytozoon. In some of the prepara- 
tions, particularly those from the lungs and the brain, all stages 
of schizogony Avere found from the young schizonts up to those in 
which there AA^ere thirty nuclei or more. 

In a general AA^ay the young parasites resembled those described 
by Keysselitz and Mayeb in the leucocytozoon of Guttem 
piicherani, and by von Phoavazek in Sumatra foAvls. 

In some of the young parasites there Avas enlargement Avithout 
division of the nucleus, and these sheAA’ed diherentiations of their 
nuclei and cytoplasm suggesting phases in the development of 
gametes. Some forms AA^ere observed suggesting the stages of the 
development of the typical fusiform gametes. 

The author states that in the same smears there AA^'ere trypano- 
somes AArhicli AAT-ere Avell differentiated into the male and female 
forms corresponding to the motile stages in the evolution of the 
gametes as described by SciiAnmijN’Jsr. 

It is said that the objection that might be raised that the forms 
observed Avere in reality stages in the deA^elopmeiit of II. noctuae 
cannot be upheld Avlieii the form and structure of the invaded cells 
and the resemblance sheAvn to the forms deserihecl by Keysslitz, 
Mayee, and von Peoavazek are taken into consideration. 

The schizogony is said not to corresx">ond Avith that described 
by Fantham for Leucocytozoon lovati. 

(528) Ij,eger (A.), Parasite des Hematies, G'enre Grahamella 
(Brumpt), de Mus mAiurus (Gray)* [A Parasite of the Genus 
Grahamiella (Brumpt) in tlie Blood CorxruseJ.es oIMus. inaurm 
Soc. Path. E^ot. mm. ApriL Yoh 6. 
No. 4. pp. 247-249. 

The author has found in the blood of Mus rnaurus at Bamako 
the rod-like organisms previously described by a number of 
authors as occurring in the blood of different animals, including 
the mole, gerbil, dormouse, and field-mouse. The organisms were 
found ill 28 out of 125 rats examined. 

There is not any distortion of the iimided corpirscles, and the 
number of organisms found in a single cell may vary from 6 to 
80,,''but as' a rule .there are irom- 30 ' upwards. ■ luAmded corpuscles" 
are generally scanty in the blood taken from' the tail, but more 
numerous in the, heart blood. The organisms measure 1 micron 
in length, by,.0'25 micron in ■width. : ■■ 

Good res'ults may he obtained by staining Avith a mixture ;of 
Giemsa and acetone in equal parts, Giemsa (1 to 10) for fifteen 
minutes AAith slight differentiation with absolute alcohol, and 
with thionine-picric acid method devised by Sabrazes. 

Fnder a high magBification some of the organisms appear to he 
/attenuated inthe middle as if 'in 'a, sfete- of' tramsAwse ' divismn.. 
;/:E.ats,' /guinea-pigs,/ .'and '"'rabbits 'have'. been' inoculated in various 
iwnys, Avithout Bucu'jess.;' ’ 
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(5211) Ai?,(:iii,HALi) {li, (A). Aspergiiliosis in tlie Siiim OstriclL— /A 
(J()iih]h Path, tf Therapent, IDitL fh'Uie. Voi. 21). No. 2* 
pp. 1T.U72. W'itli 3 tex.t-fi,giiT’es. 

Tlie lesions described in this paper were encoii iiiered, in aa 
ostri(,*li ia ^V('ste^Il Kordofaii wliicrh had died wi'tli signs of laarlvtnl 
eiaax^iatioji. disease prin(d.x>aliy invoIvAnl ihe Ijroiicliioies. 

Tlie 'U];)per ];.>()i‘tio:u, of 'broindrus ^\"as lined dark gi'a::niilj.ir 
rnassf's projecting i.nto tlie lumen. These masses weri^ soiiiewluit 
frial}l(p bnti closely adlierent 'to the wall. On the surfa^ce of the 
bron(:'liioi,e arijac'cnt to the lung tissue there we're several 
“ plaq'i'ies’'’ va/ryiiig i'u size from a millet secal to a pea.. 
majority of tliein were discrete;, but a few liacl (X)alesee(l. Thei,r 
sut'facH:) was m,ai’ked with, ridges a.nd depr(;‘ssi,o:us. 

In sec'tions of tin-' dailk granular* iriassi's stai.ned w’dii (,:lra'm 
'numerous filaments and conidia were found. Some of ihe fila- 
me'iits measured 6 microns in 'widtli and possessed vei'y, thir^k:, walls. 
Tlieir extremities were dilated into (duh-sliaped bodies nieas'iii‘ij'ig 
18 microns in. diameter, and upon, these were arra/nged in irulijil 
fasldon li/unieroiis .sterigiiiata cells. At the distal e'nd oJ;',ea<'*h 
steidgmata cell were found nun'ierous (.mnidia meas"nri:ng 2 to ll 
mic'n’DUs, an.d there were large numbers of 'free conidia.. Some, of 
tliese cells Imd clear eoni'ents, otliers presented a , dark-stained 
area, ill tlieir (xm'tixq wliile otl'iers wmre filled with. a. mass of sul)- 
stance 'wl.dc:!h. stained densely W'il'h. iron haemato'xyliii. " 
brai.i.<d'iin.g of ttie :fila:me.nts wns irii^giilar, a.nd some shevaxl/vei'y 
defi'trite segmeniatio'u. 

dh'ie plaq;u()S consisted for tlie most 'pari', of dense tibro'us 
tissue with granular mnorplious areas devoid of eellular eli^ments. 
Scnrti'ered. thro'Ugii the “ plaq"ues '' wc're filnme.u,ts 4 microns in 
breadth, wliic'eli oifered eonsid(^ra.bl.e resista'ne(‘ to si':aiin,''}"ig. 

Onltivatioii experiments with the obje<*t of asix^rtainiag ilie 
species of the parasite (xmld not be undertiilven, but inorpiiolo- 
gically it was noi; unlike Aspergillm fvm igatMs. 

(blli)) Knowles (11.) & Acjton (..IL \V.). A Eote on Kiirloffi Bodies. 

JL Med. Eesearch. 1913. J'uly. Vo),. 1. 'No. 1. 
pp. 20(>21L With 2 plates. 

The authors lia \'e made series of blood lilms il'om a single 
g'uinea-pig_, and have, fixed and stained them in yaknms ways, 
eompari'iig tlie pictures obtai'ued hy t]:ie .diflere;nt ni(4,lio(lh, 

I^ilms W'e're fi'xed in the following mirnner^ ■ 

L air dry and fi xed with inethyl 
2. fixed \vhile wad with methyl alcA 

, 3. fixed wliiltt wet 'with fonnohuh'ohol (fo'.rmalin 1: absolute 
alcol'iol 9) 

4. 'fixed , while 'wet' with . Schaudinu'B '.gmiiule .'fixative 
■ , (saturated aqueous per(,J,'iloricle 60 cc., .absolute' alcohol 

'. 30 ecu y. ''glacial acetic acid'. 3.' cc.),'p. 

,•',5. fixed,., .while, wet by plunging immediately into* Schaudixiids. 
.fixative., ...kept ■ at. "'60*^, C. 'on ,a .WAuter 'bath ■'(Ba'tiira'ted 
"'solution of perchlorid'e';,':;in, : saline 2 parts; absolute 
aleohol 1 part). 
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Miscellaneous . 

Some of each of these were staiiLed with Leishman’s stain^ 
Gieinsa's staiu^ the original Romanowsky, and Mallory’s iron- 
ha eiiiatoxyliii with watery eosiii as a counter stain. 

They have also made examinations by Ross’s jelly method, the 
preparations being exami.ned at room temperature, after incuba- 
tion at 37° 0. for one hour, and on a warm stage at 40° C. 

^ Preparations have been examined under dark ground illumina- 
tion and with vital staining with dahlia. 

Their conclusions are as follows : — 

“ 1. No reliance can be placed upon the appearance of the Kiirioff 
bodies as seen in fixed films, unless the action of the fixative fluids has been 
previously investigated in order to see what fixation images are obtained. 
Otherwise the different fixation images obtained may be readily mistaken 
for stages in a cycle of development. 

2. In Kmiofl: bodies stained by a dahlia solution and examined on a 
\rarm stage we have been unable to trace any cycle of development. 

^‘3. It seems soraewliat unlikely — ^though not impossible — that a structure 
seen in the blood of 71 per cent, of apparently perfectly healthy guinea- 
pigs is parasitic in origin. 

'^4. We adhere to the view that they are cell iuclasions of a non-parasitic 
nature. 

^‘5. AVe believe that the Ivurlo.fi: body is a vesicular structure, and 
probalily of cytoplasmic origin. The gidnea-pig is an aniinal in which 
these cytoplasmic structures are particularly well developed, e.g., the large 
arcliopiasmie vesicles in the testicular cells. 

‘‘ 6. In the course of the repeated examinations of the blood of pigeons 
in connection with the study of the Halteridiurn parasite wo have occasion- 
ally seen somewhat similar bodies in the large mononuclear leucocytes and 
we doubt if the ].vurIofi‘ body is specific for the guinea-pig.’’ 


(531) Bouili/ie Nouvelles Recherches Experiiiientales sur 

uii Plasmodium des Singes. — Compt, Re/uL Soc. BwL 1913. 
May 23. , T'oL 74. No. 18. pp. 1070-1072. 

The autlior has sxieceeded lu i;iio(nilating‘ the following mo.ii.keys 
witli Plasrnoclkmi mui : — Mamcus nernestrinus^ (J ercopithecus 
ceplnis^ and Cercopkh^^ caUitrukm In the case of the first two 
the infection took a chronic ('ourse, but in tlie case of the last death 
occurred with haeniog'lobinuria on the twelfth day after inocula- 
tion. A male and female chimpanzee failed fo become infected. 

In two instances splenectoniy was performed after the second 
appearance of the parasites in the blood. In one case the animal 
died as a result of peritonitis and in the other case the effect of the 
operation appeared to be to lengthen the period for which the 
parasites were present in tlie blood, but the animal died. 

The results obtained in two experiments indicated that quinine 
is valuable as a preventive', but^. 'experiments designed to ascertain 
the curative value of the .drxig did., not "allow any definite .conclu-'' 
sions to be' drawm..', ■' 

Attempts to cultivate, the^ parasite'.by Bass's method at40°'O. 
failed, but in tubes containing defibrinated blood and dextrose 
.There,' appeared, to 'be a/' multiplication ■■of the' 'parasites when the 
tubes were .kept at about '22°' -G. ,'4 ■ 
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MiscellmieoNs. 




(532) CiitAYBiij,. (H, W.). The Action, of Arsenical Dips in pro- 
tecting* Cattle from Infestation with Ticks.— /'/.8. Dept. 
culture. Bureau of Auhnal Industry. Btdleliu .107. 19.1,3. 

April 15. pp. 27. 

Tliis l:)ii,Llei;iM. detalLs of a of o.x,pi‘r.i,ioe,ii,is (‘ar:rl,(Ml 

out wit is, t,i:io olsjeet of as<tertai's,ii:og* tlio t‘fi7:‘(,l:s prudTi(„:*oc,l hy c,)i„ly 
siil)staii.(n‘s iipori ticks sis wcvll sis exiHM'irucisls (Aiiuisscted \s'!ih 

arse,n,:i,c.a,l slips, lihc fo'lloAviiig is tlse siiin,;is:ia.ry 

“ III tills bis,llot,i,ii tile factors ciitcivuig iato the efficacy („!,i|)s used 
agsiiiist ticks are discussed. .Dips act lioth iti. a din.-'ct destru(.’tiv'e way and 
ill a protc'ctivc* inajiaer preventing inl.‘estatio:a. Tlie rirotiictii'e acdioii of a 
cli][i ,i:ria,y be in tlie nature^ of a, flestnu!tive or of a. rc,‘pel,lant a,ctio,u. 'I'he 
iiifiuerK,?e of di}is on oviposition a.nd tin-* via,.l,>ility of the <'ggs is a I'aetor in 
efficacry. 

Tile ingi'edients of liome-niade ai‘senieal dips and tlie known or prolialih* 
functions of eaeli ingredient are discussed. 

It is suggested herein that any protoctiwi action that tin* usual 
arsenical di,|:)s inig,ht have would be expected to b© <lue to a toxic i:atl:ier 
than to a repellaiit action. Watkins-Pitchford has sho'wn tliat cattle 
dipped in a.rsenic are poisonous to ticks. 

‘‘ Ticks are destroyed by dips either hy suffocation or liy .poisoni'ug', or liy 
both i,nea,ns. Tests were conducted showing that ticks' luat siiifiicatec-l Iiy 
the c!,osi,ng of their respiratory openings (spiracles). It was found -that 
practically all engorged {'©'males that had their. spiracles closed with Canada. 
'bal,sai'n died. l'.n oilier tests of the same sort, i,n w'liich oils wei’e us-ed,j 
Beaumont oil pro'wed in rich less effective than Canada balsam , and <,JC)tt()-i:i-' 
seed oi,l, ''was'practi.cally 'without effect, 

“ Hmearing the scnitnur and month parts of engorged, ;fe:uu,iles 'with oils 
and visco'us substances liad no influence- on the r.nortaIity ('ir ovi'jiosition, ('„>r 
on th,(3 per cent, of eggs hatching. ■ 

In tests in wliicli engorged females 'Were dipped in, Beaumont oil and 
in cottc)ns(-',!<::Hl oil t,h,e ;foi‘mer ■|>rov(-.Hl very much mo'i'i* e(f(,‘(',diiv(^ than the 
latter, a,nd tlii,s i,s due iii all ;j)robability to a toxi<.! m'dion. 'Bi-iau niton t (",'iil 
had a marked infl'iicmct^ on oviposition, on 'tlie numlH*!* of eggs d<,-,\posi,t('*d, 
and o:n th(3 vialtility of 'tlie eggs, wliereas co'ttonsiH:‘d oil luis no e,H7'*ct. 

t' 7d:u;*. jiossilile sunnuies for the entrance of ars(*nic into tin* bmlies of 
ticks are eivirmerated arid tin,?* porose areas are 'point<:*d out as 'jioHsilile 
vulnerable points in tlie armour of the tick, 

Three eattle-d,ippi,ng experi.me'nts were condt,icted, with a'U arso'nicnl 
dip containing 8 pounds of arsimic trioxide to 500 gallons of water, in 
ordei* to test its protective action against tick infestation. Seed ticfks ’were 
placed on the cattle at varying periods after they were dipped. In the 
■first .experiment- the ticks were placed, on the cattle at periods raB,gl,rig 
from ix few hours to four weeks, in the second from a few lioui’s to two 
days, and in the third at five days after dipping. It was found that the 
dip rendered no protection when the exposure to infestation was five days 
or longer after dipping. The limit of protmition ascertained in the (‘xpori*- 
inents was two days. No teste were made--coveri'ng tlie -intervening pi*riod 
between two and five days-. ■ '-■■., ■' ^- 

“ Arsenical poisoning which accurred among the animals in om* experi- 
ment was apparently caused liy ‘imdissolved arseuici in tin* di|). It would 
therefor©' seem that .undissolved a,rHenic in a dip is highly dangerous. 

-‘^It is shown, conclusively that’ the protective action of arsmiic is di'pmi- 
- dent on its toxic action and not on- ''a repellant action. 

(‘As a result of i'naidentai obseiwati-ons made on engorged female ticks 
from' a',ni;raals 'Suffering from. Texas fever" it was found that tlie mortality 
of such- ticks 'may, he very high, as m'ucli as ',■95, per cent, The cause of this 
is not known, , It m,ay be 'nutritional in character, dn© to the change or 
impoverished condition of the blood absorbed, or it may be clue to the 
parasitism of Firoflmma/higemmum<, the micro-organism which is the direct 
cause- of ''Texas' fever. 

" “Observations made for the: purpose, o,f. determining whether there , was' 
any .relationship between the'' ,':de'gree-of --infestation and the time ekyising 
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between the Inst dii)piiig and the infestation, and also on the mortality of 
engorged females from dipped animals infested subsequently to dipping as 
compared with that of ticks from undipped animals w^ere inconclusive. 
Oviposition and viability of the eggs of these ticks appeared to be 
unaffected.” 


Book Eevieavs, 

(533) Besson (A.). Practical Bacteriology, Microbiology and Serum 
Therapy (Medical and Veterinary) . A Text Book for Laboratory 
L’se. ( Trans] ai ion from the 5tb French edition by H. J. 
TI utciiens.) — xxx. + 892 pp. With 416 illnstrntions. 1913. 
lanidon : Longmans, Green and Co. [36*0 net.] 

The principal value of thivS boolv appears to lie in that portion of 
it which is devoted to laboratory technique, at least as fai‘ as tlie 
veterinary surgeon or student is concerned. The descriptions 
given of the organisms causing disease in tiie lower animals and 
of the diseases tliemseh'es are in some cases soniewdiat incomplete,, 
and in some instances not quite accurate. In tbe description of 
the inethods of infection in black quarter the following* statements, 
wliicdi appear to he difficult to reconcile, occur within a few' lines of 
ea(‘li otlier : Tlie same dose of viiais wdiich w'ill kill an ox wdien 
inoculated iiito the cellular tissues of the body 'will set uq) merely 
a benign infection if inoculated into the eoniiecdive tissue of the 
neek,'' and Tlie inoculation of a virulent virus into tlie veins 
of an ox. merely leads to a tem])oi‘ary rise of tem])e:i:‘atnre ; hut if at 
tlie time of inocmlation a trace of virus gains access to the peri- 
vascular tissues a, fatal septicaemia ensues.” Apart from the con- 
tradiction (anitained in tbese sentences it may be said that it is 
exceptional for the hacillus to multiply in the blood stream 
to vSiich, an extent as to warrant the term septicaemia being applied 
to tlie condition produced. 

In connection witli anthrax it may be noted that the bacillus is 
said to be capable of sporulating in a buried carcase, a view which 
has much to he said against it. 

The pathogendc protozoa of the low^er animals are very briefly 
dealt with and in some instances very important information is 
not given at all. For example, no mention is made regarding 
^ Mil lie bodies in East Coast Fever. The error regarding the 
development of the sporoblavsts in Coccicl/iuin cAiniculi is per- 
petuated in that it is stated that the contentwS of the oocyst first 
divide into two and then into four sporoblasts, whereas the divi- 
sion into the four sporoblasts takes place simultaneously. 

No mention is. made 'of .sucdi. important .diseases as Johne’s 
disease and contagious 'abortion.' 

For the most part the book is fully and excellently illustrated 
and the w’ork of the translator and the publisher has been well 
done.' 

The '' 'scarcity ,, of ; ' boo’ks .' -dealing' .with, the 'Subjects of 
this volume makes the book a valuable addition to the literature 
devoted to them and it rvill on this account be welcomed by teachers 
M.nd''Atudents. ' ' 
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Biffik Rvncir.s, 


IDw,, 


{533ii) Sc<,)i:''r ("W'.)- Clinical Bacteriology and Vaccine Therapy for 
Veterinary Surgeons. Ist Edition, xii. + 222 pp. With 12 
plates and 37 text-tigs. — 1913. j'jnndon : Eailliere, Tindall 

& (I ox. I Tx. (id. net.] 

T1h‘ ivinnerons errors and inis-staieinenls of faet eoiitjuiHMl 
in this T{}lnine iiKlleale that ilie anihor’s knowledge of 
liis snhjeei; is vcny liinitiMi. IMie l,)ook also appejirs iis 
liave been hastily a.nd (carelessly put tog(‘ilt,er, as in many 
instaij(*es senl;enees ar(^ so (M').nstni(.'ted a-s t'o eoirvey a. nanin- 
ing (I'uii.e different f:rorn what was obviously intended. E'er 
r-Lxariiple, on |)age 140 the following sentenecc a|)pears : — ‘'VAn 
■aiiinnil in j ('('ted witli an inuniine serum lasts from ttrixac to four 
weeks. ■ 'Well known names smdi as Soicavo and S()irKUNirKi:M, 
are niisspcrlled. An, administration is said i:(j be imichc ]aa’ 
nraiu,'’ Siieli examples (*oul(l be given in abnmbincie. 

Tlie book cannot l)e recommended. 
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E.ECEJN^T LITERATURE. 

[Coiitimied from Bulletin No. 4, jjp. 256-258.] 

Babesiasis (Piropiasmosis). 

(584) ZiEMANN (H.). Kurze Bemerkimg zu clem Aiifsatz: Ueber die 
V^ermehriing von Piroplasma cams in Vitro von Kniitli luicl 
Richters. [A Brief Observation regarding Kmith and Ricbter’s 
Article on tlie Multiplication of FiropUisma canis in vitro.]-— 
’Berlin. Tierdrzt. WocJienschr., 1913. April 17. Vol. 29. 
No. 16, pp. 290-291. 

Foot-and-Moiith Disease. 

(535) Bohm (J.). Ziir Pathogenese der Maul- and Klaiienseuclie. 

[The Pathogenesis of Foot - and - Mouth Disease.] — Bent. 
Tierdrzt. ’Wochemchr., 1913. May 31. Vol. 21. No. 22, 
pp. 337-338. 

Lamziekte. 

(536) Bubtt-Davy (J.). Botanical Investigations into GaUamziekte. — 

Second 'Report of the Director of V etermcinj Itesearch. TJnion 
of South Africa. Oct., 1912. pp. 181-221. With 33 plates. 
(1913. Cape Town: Cape Times, Ltd., Government Printers.) 

(537) Mitchell (1). T.). Lamziekte. Second Report of the Director 

of V eterlnar)( Re.search. Union of South Africa. Oct., 1912. 
])p. 161-180. (1913. Cape Town: Cape Times, Ltd., 

Go ve rn m e lit Printers . ) 

(538) TiiEiLEii (A.). Facts and Theories about Stijfziekte and 

laxrazicJcte. — Second Report of the Director of Veterinary 
Re.^earch . Umon of South Africa. Oct., 1912. pp. 7-7S. 
With II [dates. (1913. Cape Town: Cape Times, Ltd., 
Govornoient l^i’inters.) 

(539) WALKEit (J.). Investigations into the Disease Lamziekte in 

Cattle. — Second Report of the Director of Veterincvry Eesearcdi. 
Union of South Afpea. Oct., 1912. ‘ pp. 79-160. (1913. 

Gape Town : Cape Times, Ltd., Government Printers.) 

Leisliiiianiasis. 

(540) Cannata (S.). Reperto del Parassita cli Leishman nel Sangue 

Periferico. [Thix Discioverv of Leishmania in the Peripheral 
Blood.]- June 15. No. 5. No. Ill, 
pp. 351-352.'' ■ ' ■■ 

(541) Gabbi (IJ.). All Sn jet de rHistorique du Kala^azar Mediter" 

Taneoix.—Bnll. Soe. Path. Bxot., 1913. Marcdi. Vol. 6* 

■ No. 3, pp. 141-143. ■ . 

(542) — On the Identity of Infantile and Donovaids Leishmania 

(Kala-Azar).--JL Trop, July 1. Vol. 16. 

,Nm 13, pp, 198-199.' ■ ■ 

(543) . ' Ueber dep; Ui'sprung , der' Leishmaniosis interna (Kala- 

azar) vom Hunde. [The Origin of Internal Leishmaniasis 
(Kala-azar) in the Dog.^—Gentmlhl. f, Bakt.^ 1, Abt., Orig., 
1913. July 3. VoL 69. No. 7, pp. 504-516. 

Rabies. 

"(544), LtxzzANi '(L. /N.).’'' La.Diagnosi della 'Babbia non la ,Dim,ostra- 
zione del Parassita specitioo, [The Diagnosis of Babies and 
the Demonstration of the Specific Parasite.] — Pathologica, 
1913. May 1. Vol. 5. No. 108, pp. 253-259. 

(546) MibsbWrr '(H.). ^ .,'Immu:nisierangsversxiche''bei, Tollwut. pmhi'u-. 
' 'buisatibn. ' experiments'"^ .against ' Babies, ]■'■••-- Berlin ■ Tierdrzt. 
'Wochemchr.,::'m8. .April' i7'i VoL;29. •" No.," 16,, 'pp.; 287-289'. 
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(646) 

i Pj)’Ei:L.En (W.). No'ue Inunuiiisitvrungsvm’su.ehe l.»ei 

To['l,WT,lt, 


['.New Iiiiinunisation Experinumis ag:.u.i'ist 'l■.{-:.'lhi<,^s. j - 
Tlrmrzt. Woi'hcnsrhr.. 1913. A.prii 3, Vol 29. 
pp. 249 252; and No. 15, p|>. 269^273. 
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(547) — ■■■ A IvAiM<’nKU0Ei> ((4.), Vorsnclic*' 7;ur Iiriii:iTii:ii.sit‘r}ing von 

lluiidt'ii g<:‘gtni, TollwTit. [Tiu‘ liiiuiunisatioii of Dogs agjiiiist 
i{jif)ios.| Zciff^chr. f, J uivlrtn^ni^k nt nkh * i^nnn-sit: . Kratikh. u. 
Ilyif, (L Ifausi.. IdU. Juno. Vol. \X No. (), pp. 307 -316. 

(548) ■piiujN'R (11.). ]; CJoi’pi, di Nogri nellsi Ilablvia, N'ota. II . [‘Negri 

Bodir's in Rabies.] PafhdUxfh-a, 1913. A|)ril 1. Vol. 5. 
No. 106. p|o iOl 196, 

Rinderpest, 

(549) Knuth: (F.). Iblx^'r <l.as Aiil'ti’oRvn nn,d, die 'ilokiijiipfiing der 

Rinderpi'st in der Gegtntwart. [The Oceiirrenee of lliiulxn*- 
pest {Hid tile Methods at jireseiit in use for dejilinp; witli 
Outbreaks.] - Zeitsvlir. f. I/i/(7t'rhiris/v/vra7,‘/( Ikmisif. Kniiikh,^ 
u. Ilyq. (L Eamf ,, 1913. Nlav 5. Vol. 13, No. 5, |)p. 273- 
293: and No. 6, pp. 35(V369. 

Spirochaetosis., 

(550) Kl'eink (h\ K.) & 15ckab.;i:) (B.). XTeber die Ijokalisatiow der 

Bpirocliatea in der EnckfalliiebeiTA'cke (Onidihodorus mouhata)* 
j'a')ealisati.on of vStiirocliaetes i.n th,e lle]a|:)sii:ig Fevei* 
Tick.]--;^6/fsr/ir. /. Eyq. u, InfeIdlonsh\. :i913. Slay 20. 
Vol 74. Nd. 2, pp. 389-394. ‘ 

Trypanasomiasis, 

(561) A, .OKI (K.) Kodaaia (H.). Beitrag ran* der iiTniH,iirisier'u,!ig 

nrit abgetbteten 1'’ry].)aiiosome:u, [IiiirniniiKatioii with Dimic! 

I'^rYpariiosoonw.]- Zeil;seli7\ /. . n/ud I'ir/e 

Tiumip., 1. Tcdl, Orig., ',1913. Jiilv 26. YoL 18. No. 6, 
pi>. 693-700. 

(552) Battao:i;ia (ARirio). Graiiuloiini uleerfiiite nei llrepuzin del 

Coiiigiio da Infr'zione Tripanosomiaea (Trijpaiui.'^niiia dr(iin>€ilan 
Tri|)oli,). [III(..u.*r{tting Graririioaia of tlie ,Pr<-‘p'uc(‘ of tlie li{:i!>l,}i,t 

infeeted with T. dfoniedmd Tripoli, J AUi. d> U. Armd.' 

Med/i(u)dJhirw^^^^^^ 1913. No. 1. [3 pp.] 

(553) CJa-Epano (M.). Tripanosoma tipo T'lmlerid^ nei Bovitil della. 

Colonia ISritrea. [A. Tryiianosonie of the “ Thdleri ” ty|»e in 
Cattle in Colonia Eritrea .]' — Clinica T ('((’rlnarhi, 1913. 
M.nj 30, Vol. 36, No. 10, pp. 439-452. With I jilate o,f 
6 figures. 

(554) H'eckkniioth (F.) & Blanchaeb (M,), Becliei'ehes mv les Pro-' 

prietes dii Serum des Malades atteints de Trypanosomiase au 
"Congo , fra'iKjais. — Bull. Sov. Path. Exot.^ ' 1913. J'une. 
VoL 6. No. G, pp, 444-44.7, ■ ' ' ■ ' 

(555) Johns (Foster M.). On the Adult Doinis of T rifpiums^avat 

(irHxrlfmhumi in NhituralhVfnfectod Animals. Amrr. Jl. Trop. 

" '.nimueH 4* Fremntwe 'Med., W\tl July. Vol 1. No. 1, 

■ '.PIN 49-59. With.l coloured plate, 
t (556) Ko,lm5 (W.), Habtoch (0.)^ 'Eotheemukht (M„), BontiBMANisr 
(W,). tJeber iicnie IMnssipm neue Priiparate fiir die 

' ' Therapie ■ der Trypanosoineniiifektionen. Chemoth,era.peutiacho 
'' ErpeTimentalstudien. , [New .'Principles and Preparations for 
■ .tb('8 treatment nf’ Try pa no, some Infections, Chemotherapeutic 
■Experimental Investigation.]-— Jlc-wf. Med. WochxnMhr.f 1913. 

,' .■ M'ay.l. Vol. 39, No-.' 18, ■■Pp..' 825-828. 

(557) liAVEEAN' (A.) & Au Sujet du Trypanosoma 

falpae.—AJompt. Bend. Soe. Mot, 1913. Mav 16. Vol. 74. 
No, 17, pp. 1007-1008, With I toxVUgurc, 
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Trypanosomiasis — continued, 

(558) Laveean (A.) &■ Roubsky (D.). Le Galyl [Tetraox3'diplios- 

pliarninodiarsenobeiizene] dans les Tr^ypaiiosoniiases. — Bull, 
Soc. Path. Exot., 1913. Jidy. Vol. 6. No. 7, pp. 502-505. 

(559) 51esml (^5). A propos du PouYoir protecteur des Serums des 

ll'a lades du Sornmeil, — Bull. Sue. Path. Exot.. 1913. June. 
Vol. 6. No. 6, pp. 447-451. 

(560 1 Rosenthal (R.). UntersueliTingen liber die Geiiese des Rezidivs 
Iiei der exj>erimentellen Trypanosoineninfektion. [The Produc- 
tioM of Relapse in Experimental Trypanosome Infections.] — 
/jeitiu'hr. f. Hyij. u. Infeldiun.^kr., 1913. June 26. Vol. 74. 
No. 3, pp! 489-537. 

(561 1 Schilling (C.) tSb Rondoni (P.). ITeber Trvpanosoinen-Toxine 
irnd Immnnitiit. — Zeituchr. f. Imm/unitdfsfo u. exp. 

Thxrup., 1. TeiL, Grig., 1913. July 26. ‘ Vol. IS, No. 6, 
p]>. 651-665. 

(56*2) St iTUHEEG (A. ) A Eoinc; (W.). ITeber -den Weg der Inf ektion bei 
Ti'vpanosoinen- nnd Spirocbatenerkrankiingeii. [The Metliod 
of Infection in Tr\;i)anosome and S])irocIiaete Infections.] — 
Deut. Med. Woehemidir., 1913. Alay 8. Vol. 39. No. 19, 
pp. 877-879. 

(563) T'^hlenhuth (Panl) & Em;meb,i(!H (Emil). ITeber das Verlialten 

des Kauinclienliodens bei experimenteller 'Trypanosoinen- mid 
S])i;r()(‘liateninfektion. [The Bella viovir of the Testes of the 
Rabbit in experimental Infections with Try()anosomes and 
Spiroebaetes,] — Med. W(ftherisehr.. 1913. April 3. 

\h)1. 39. No. 14, ])p. 642-644. 

IJndulant Fever. 

(564) I’lGANo (L.). Ijo Termo|)reeipitine del Mierococco Meliteiise. 

[Thermo-precipitin of tlie Mieroenevux 

\d'terin<(ria\ 1913. May 30. Vol. 36. No. 10, pp. 453-456. 

Biting’ lEsects. 

0 'Fleas. 

(565) N'UTT.KLTi (G. H. F.) & Stu.i(.’.klani) (C.). Reptud on Rut-Fleas 

in Ca;ml>ri(lgesliire. JVr/nyiOJof/y, 1913. April, Vol. 6. 
No. 1, ])p. 18-19. • 

(566) SteicktjANI) (C.). Thov' -Bionomics- of the Rat-Flea.— Rr/t. Med.. 

JL, 1913, May 31. p. 1160. 

(567) — & Mereiman (G,*). Report on Rat-Fleas in Suffolk and 

North. Essex . — IMncntedog ip IdlS. April. Vol. 6. No. 1, 
pp, 2-18. With 3 charts. 

Flies. ' 

(568) AIacfie (J. W. Scott). , The 'Distribution of ' Glossiiuv in the 

^ of Northern Nigeria.— .RtdL Erifom. lieseareli^ 

' '1913. Atay. Vol.: 4. No, "1, pp.' 1-28. ' With , 7 p'lates ■ and 
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incidence, 189, 
immu 1 1 isation , 311. 

Leishmaniasis, 45-46, 109-112, 108- 
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behaviour in Imgs and fleas, 171. 
identity of, 241 . 

Canine 

experimental infections, 109, 168. 
incidence, 109, 203, 239, 301, 305. 
transmission, 170. 

Human 

eiiltnres, virulence of, 168. 
general, 111. 

experimental infections, 110, 169, 
172, 173, 238, 240. 
staining in sections, 45. 
transmission, 303. 

Lepra 

of rats in, New Caledonia, 122 

Leucocytozoa 
ill birds, 51, 296. 

— dogs, 174. 

L. zlemanni^ development of, 314. 
Malaria 

cultivation, 246, 26 L 
of monkeys, 129, 317. 
morphology, 247. 

Miscellaneous 

Aspergillosis of ostrich, 316. 

Black Quarter in Ehodesia, 185. 
Blue Tongue of sheep in British 
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Camel disease resemlili ng mumps, 
,130. 

Ephemeral Fever, 1 23. 

Horses, disease of, in Nindiah and 
Nindivin, 128. 

Kiu'lofEs bodies, 316. 

■ Swine 'Fever in British East Africa, 
191. 

Three Day Sickness, 1 23. 

Tona in hoi’ses in Samoa, 252, 

Murrina see 1\ Uppkmm. 

Myiasis 
of cow, 182. 

— - monkey, 253. 

Nagana see T. /nmv'i. 

Nuttalliasis see Babesiasis. 

Osteomalacia 
in Madagascar, 46. 

Piroplasmosis .s*c^y Babesiasis. 

Plague 

in donkeys, 120. 

— marmot, 1 19, 

Pleuro-pnetimonia 
cattle, 189. 
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Cr. 245. 

llerpeloinorias -pedhiili., 188. 

Plan 1)10(1/ mil oolunib/up 177. 

RaMes 
incidence, 112. 

Negri bodies, 187, 248, 249. 
virus, .fixation of, in monkey, 248. 

— properties of dried, 1 l;k 

Rabies False (Bulbar Paralysis) 
incidence, 187. 

virus of, feeding experiments with, 
254. 

Recent literature mi separate Index 
to References, p. 336. 

Rinderpest 
incidence, 50, 189. 
mimiinity, 183, 184. 
treatment, 127, 

Sleeping’ Sickness see T. gamhiense 
and ,T. rkuiUsmise. 

Spirocliaetosis, 101-108, 1G6-168, 
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cultivation, 106, 107, 108. 
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' 298. 
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167. 

Surra see T. evaiiMi 
Technique 

Idoocl, fixation by iodine, 281. 

— simple method of obtaining f rom 

rodents, 255, 

cultivation of Babesi/i higeimuK^ 
197. 

203, 261. 
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236. 

staining Leishmania in sections, 45. 
— Negri bodies, 250. 

— sections with Aznr II — Eosin, 

129. 
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Theileriasis, 71-76, 141-144, 204, 

";264-270. : . . 

' Tlieilm'ia parm 

incidence and control, 50, 143, 
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immunity, 141,264. 

■transmission, 64, 71.', 

Theiieria parva (?) 

incidence, 204. , . , 

ThelUrid hippotmg'i (?■ n. sp.) . 

incidence, 51. ' ' 


Three Day Sickness 
iucideiK^e, 123. 

Ticks 

Argas 

incidence, GO. 
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arsenic dips, effects of, 318. 
OrmtJi/idoras nurnhita 
incidence, 274. 
resistance to <:iips, 185. 
transmission (attempted) of 7’. 
i‘h od(‘!4 ien.se y 275. 
llliipiceplialus 

H. (innuUUus^ U, d/nudoraiiis^ A///- 
hlyomnut (s|). V) liliipb'e.phftlus 
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IL appmmUctiUdns and Theileriasis, 
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— hnrs(( and ovine Babesiiisis, 7. 
bovine Anaplasmosis, 61. 

— deco Impetus, 10, 64. 

E. pukhellim and Theileriasis, 1 00. 
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Toxoplasmosis, 305-3 1 1 . 
animal alfecked. 
birds, 305. 
dog, 175. 

gondi, 241, 309, 310. 
rabbit, 243, 306. 

experimental inoculations, 305, 306, 

308. 

lesion, 243. 

seximl ami fiagelliite forriis, 306. 

Trypanosomiasis, 15-45, 76-104, 

144-166, 204-235, 270 297, 

(leneral (see. also individual tryjjamn 
somes). 

cultivation, 230. 
diagnosis, 91, 163, 2 27, 
development in flies 218, 2P2 
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immnnitv, 44, 94, 151, 210, 211, 
229, 278. 

ineideuce, 79, 146, 147, 149, 164, 
204, 208, 210/221, 235, 278, 
293,294. 
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donkey, 221. 
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morphology,, ' and multipby tiou, 

100, 279. 
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treatment also individual 

■■'. .trypanosomes ' .arid tlrugs),, .90, 
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transmission, 40. 
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treatment, 34. 
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diagnosis, 91. 
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hological anatomy, 42- 
71.., 'otwm (see also 71 mmiae)^ 78, 
■ 274. 


Trypanosomiasis— ccMf,, 

71 mf/euH. 

incidence, 149 151, 205. 

71 leioisi 
immunity, 44. 
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treatment, 89. 
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pathogenicity, 222, 272. 
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morphology, 38. 
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morphology, 220. 
transmission, 85. 
treatment, 90. 
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identity, 82. 
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treatment, 289. 

71 rJwdeslent^e 
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Seburigwe disease, 276. 
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incidence, 205. 
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transmission, '284. 

71 theilen 
incidence, 279. 
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■ incidence, 274.' ' 
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BABBSIASIS (PIEOPLASMOSIS) AND ANAPLASMOSIS. 

(1) Sergent (Bel.), Lheritier (A.), &; Ismert (R.). Etudes sur les 
PIroplasmoses en Alg6rie. 1. Sur la Piroplasmose 6quiiie, en 
Algerie, Gu6risoii par le Trypanfeleu. [The Piroplasinoses in 
Algeria. 1. Equine Piroplasmosis. Recovery after Treatment 
with Trypanblue.] — Bull, Soc. Path. ExoL 1913. Oct. VoL 6. 
No. 8. pp. 571-572. 

This disease was first recognized in Algeria by Roger in 1906. In 
1913 the authors found a case on a farm near Algiers in a 14-year-old 
horse which had not left the premises for seven years. 

The first symptom, consisting of oedema of dependent parts, was 
first seen on J vine 1 5th, and an examination of the blood six days later 
showed that 4 per cent, of the blood corpuscles were invaded by 
piroplasnis. A Bubcutaneoixs injection of 5 grammes of trypanblue 
was given on the same day. 

On the following clay the animal was in about the same condition 
and an examination of the blood shewed that about 1 per cent, of 
the corpuscles contained parasites. A second dose of 5 grammes of 
trypanblue was administered intravenously. 

Two days later there w^as considerable improvement in the animaFs 
condition. The number of invaded corpuscles had fallen to about 
();3 per cent., and many of the parasites appeared to be degenerating. 

By June 25th parasites seemed to have entirely disappeared from 
the peripheral blood, and' recovery was complete a few days later. , 
'Bovine piroplasmosis'. is 'known to: exist in .the district, but no case 
of tlienquine disease has been recorded previously. 

(2) Sergent (Ed.) &, Beguet ■(¥.). 'Etudes sur les PIroplasmoses 
'■ d’Alg^rie.. . 2, Exlsteum ^''Anaplasma^mMfginale ThBiUt 'GhB% les 

' Boeufs d’Algdrie. ' {The ■ Existence -of Anaplasmosis in .Cattle in 
■Algmsi.]~Bull Soc. Path. Exot. "1913. ' Oct." '. VoL: 6. No. '8. 

. ' pp. 673-574. ' , ' 

The authors have examined a large number of blood preparations 
made from cattle shewing symptoms of piroplasmosis, obtained from 
'■'..a "■ "number :ot different, districts', , and'Rave ,■ discovered, anaplasma',4ii' 
three of them. 

(CIS) Wt.p. 2414— 36. 22 . 12 . 13 . 1,200 :3/l4v B. & F, Ltd. 
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Babesiasis and Anaplasmosis. 

In one instance the blood of an animal shewing symptoms of piro- 
plasmosis was found to contain anaplasma, 8 per cent, of the corpuscles 
being invaded. No piroplasms were found. 

In the second case five animals were found to be infectecb the 
percentage of infested corpuscles varying from 4 to 70. In this case 
also no piroplasms were found. 

In the third instance the number of invaded corpuscles was 15 
per cent. 

In every instance there was polychromatophilia, inetachToiiiasia, 
and anisocytosis. 

(3) Surgent (Edm.), Lheritier (A,), & Boquet (A.). Etudes sur 
les PIropIasmoses en AIgdrie, 3* Essais do Traitement de la Piro- 
plasmose Bovine par le Trypanbleu. [The Treatment of Bovine 
Piroplasmosis by Trypanblue.] — Bull. Soc. Path. Exot. 1913. 
Nov. VoL 6. No. 9. pp, 618-622* 

The authors state that, while the symptoms of Algerian bovine 
piroplasmosis will be discussed in a future paper, certain cases have 
been encountered which present a typical picture of the disease from 
a clinical standpoint, but in which piroplasms are either very scantily 
present in the blood, or quite absent. The diagnosis is justified by 
the clinical features presented and by the presence of other cases in 
which the parasite can be discovered. Further evidence is afforded by 
the exclusion of other diseases. 

The cases described are divided into two main classes, viz., those in 
which the injection of the dye has appeared to be of some value, jirid 
those in which it has been valueless. 

The first group contains mild or moderately severe cases, {:ii:id iiie 
latter the severe cases. Of these there are three types, tli.ose in whicli 
piroplasms are very numerous in the blood, cases in wliicli they are- 
scanty, and cases in which no parasites can be found. 

No description of the parasite is given in this paper, but mention is 
frequently made of small ring and bacillary forms, and, farther, in 
one instance it is said that 95 per cent, of the red corpuscles were 
invaded. From this it appears to be not improbable that the author 
was dealing with a disease of the East Coast Fever type, Haemo- 
globinuria is said to have occurred in one case only, but it is not specified 
in what form of the disease this occurred. 

Even in cases in which the injection of the drug has appeared to be 
beneficial .the temperature did ' not ■ fall for several days after. No', 
alteration .in the morphology of the"' para'site has been observed as.' a 
result of the injection of the dye. 

;{4)' 'Seroent (Edm.), & LHiRiTiER (A.). Etudes sur 'les Fir epiasmeses 
eu' AlgMe. .4. Inlectlon piroplasmique intense' ehez 'des' Bovides. 
m pr6sentant aueun Symptdme morbide. [Heavy Infectio.n with 
Piroplasms in Cattle shewing no Symptoms of Disease.]— Bull. 
Soc. Path. Exot. 1913. Nov. Tol. 6. No. 9. pp. 622-623, 

The authors have made frequent examinations of the blood of a 
number 'of 'Breton, cattle', during, .a period,' of several months .dating 
from their arrival''in;AJ.geria. ^ 
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At the time of their arrival examination of the hlood shewed no 
parasites, but during the summer following parasites were found to be 
present in the blood, in some cases in large numbers. 

A table is given shewing the percentage of infected corpuscles found 
in nine animals which were examined about once a month during the 
year. In six instances during the months December 1911 and April 
1912 parasites were found in 0*05 per cent, of the blood corpuscles, 
but in July 1912 the number varied from 1 per cent, to 80 per cent. 
During this month eight of the animals were affected, and the ninth 
had shewn 7 per cent, of infected corpuscles during June. Torrards 
the end of July the number had fallen again. According to the record 
given only two animals were examined on this occasion, and 2 per 
cent, of invaded corpuscles were found in one of them. 

The only description given of the piroplasms is that they were small, 
and round or bacilliform. 

(5) Chambebs (F.). Immunisation of imported Cattle against Northern 
Rhodesia Piropiasmosis and Anaplasmosis. — Jl. Comp. Path. 

Themp. 1913. Sept. Vol. 26. No. 3. pp. 249-253. 

After noting the results obtained by Theiler and Be van the author 
gives the history of two imported bulls which he inoculated against the 
two diseases. It was the author’s intention to inoculate them with 
a strain of anaplasma {centrale variety) obtained from Pretoria, but 
owing to loss in the post he was unable to do so. The animals on 
ari'ival were c|uarantined and were kept as free as possible of ticks ; 
only eight of the decoloratus variety being found on them. On the 
18th day they were inoculated subcutaneously with 25 cc. of citrated 
blood taken from an ox brought down from Barotseland a short time 
previously. Both animals contracted babesiasis (redwater) and one 
was given an injection of trypanblue. The subsequent anaplasmosis 
reaction was more severe in this animal than in the other. The 
anaplasmosis reaction caused considerable constitutional disturbance 
in both animals, but treatment with quinine and iron was resorted 
to and both made good recoveries. They w^ere forwarded to the 
owmer on the 34th day after inoculation. 


(6) Tbautmann (0,). Anaplasmosis der Sehafe iii Deutsch-Ostafrika. 

[Anaplasmosis of the Sheep in German East Africa.]— jBerZw. 

TiemrzL. WoGhemchr.. 1913. ■"■ Aug. 14. Vol. ■ 29:., No. 33. 

■ pp. 593-594. : ' 

The author claims to be able to confirm Schellhase’s observations 
regarding the occurrence of this disease, and states that he observed 
it two years ago, though he was at the time unable to carry his 
investigations through., 

He states that the disease has a wide distribution in Kondoa-Irangi. 
Young animals are principally . attacked. The symptoms are A 
greenish-yellow discharge from the eyes and nose, progressive wastmg, 
and in some cases diarrhoea. As the wasting progresses there is 
observed oedema of dependent parts. The disease sets in during very 
dry seasons and tends to disappear with the onset of the rains. 

CIS)': 
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E.xaiBi;ria4i()ii of tlie blood shews the presetu’e of a. tnarginal ariaplasni 
with a morphology exactly resembling that, described b\'' Ih-iEiLF/R 
and SiEBE'R. 

The iLsiial abn,oi’:rnalit.i,es are to be observed Iti tlu:^. l:)l()ocl, find th,e 
lesions are those of an acute anaemia. 

(7) DevScazeaxix (M. J.). Considerations ^tlogfeniqnes, pattiog^niques et 
therapeutiques snr la Piroplasmose des Bovidt6s dans FEtat de 
Saint de Mikl VeL 1913. Nov. 30. VoL 90. 

No. 22. pp. 392-410. 

Piroplasmosis in bovines in Saint Paul is invariably due to Pirophsnm 
(Babesia) bigeminimi, although Cakini has descri'bed, the occiirrencje 
of P. argenfinum in an imported animal. 

The &sease occurs in all parts of the country, and has been responsible 
ill some instances for a mortality of 95 per cent, in iinported atiirnals. 
Adult animals are more susceptible than young ones. The trans- 
mitting tick is ilafgawfus anmdatus var. australis. The author, gives 
a detailed description of both sexes of this parasite. 

Piroplasms are to be found in experimental cases at the seat of 
inoculation from the third or fourth day, although they do not appear 
in. the circulating blood until the 7th or 8th day. These parasites 
are small and rounded and are often extra-corpuscular. 

It is said that in cases of natural infection piroplasms can be found 
in blood taken from the ears before they appear in the general 
circulation, the explanation being tliat the infecting ticks are conimoiily 
found on tlie ears and the parasites found tliere are those in.ject(.^d by 
tlie tide before the circulation liecomes invaded. It is also stfitcH:!, 
that this .explains wliy intravenous injection of trypaiililiie is mon,i 
effective than subcutaneous injection in natural cases of tlie disease, 

III the treatment of the disease with, this drug the author has liaxl 
four deaths out of 15 natural cases and none out of 60 expeii’inent-al 
infections, Tlie drug is said to be more efficient wlien it is injected 
close to the seat of inoculation. 

.. Auto-agglutinatio.n of the red corpuscles occurs before piroplasms 
can be detected in the blood, and becomes very marked when |:)iro- 
plasms are numerous. 

The e.ffect of trypanblue is to act directly upon the parasites and to 
cause very marked phagocytosis. 

' It, is said that this phagocytosis is observed in aiiiiiials tliat h,avc 
.been i,i,rmiiiuise,d aga,mst piroplas,mosis, treated witli tiypa^nlilue a,nd. 
immediately infected with ana;plasraa. 

■ Parasites disappear from the blood about 26 ],i,ourB afte,r tli,e injection 
of trypanblue, l'>u.t tliey always reappear as small round liodies during 
the 10 to 20 days following recovery, 

(8),' Cabi^ano "(M.). .Piroplasmose equina,, Typi parassitari. ,■ '"[Equine' 
/' Piroplasmosis. . Tlie Types of the 

■' imwia. ,1913.' Oct. 15/30. ,VoL ,36. -.No,, 19/20, ipp., 847-8,86. 

■: With,, 3 plates. 

The , .author records" the occurrence 'in4 Italy 'Of 'dlie two" , types of 
parasites 'that',' are ■lesponsibla 'for thfe .■ disease and which have .been 
encountered in other parts of the world. He has been able to satisfy 
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liiiiiself that they are distinct since he has found that animals immune 
to one are susceptible to infection with the other. A large proportion 
of native Italian horses appear to he immune to piropiasmosisj 
possibly as a result of infection while foals. 

Ciinically there does not appear to be much difference between 
the two types of infection, save that Babesia caballi appears to be 
responsible for more chronic cases than Nuttallia equi, which is the 
cause of more deaths. The immunity lasts for a considerable time. 

The transmitting agent is Rhipicephahis biifsa, and Boophihis 
annidatus appears to be capable of transmitting Babesia only. 

(9) Dauling (S. T.). Equine Plroplasmosis in Panama . — JL Infections 
Diseases. 1913. Sept. Vol. 13. No. 2. pp. 197'-202. With 
1 plate. 

In this paper the author describes the occurrence of a case of equine 
piroplasmosis at Ancon. 

The animal in question was one of the first to be sent to the Canal 
Zone in 1904. In January 1913 it was taken to Old Panama and 
the Juan Diaz River, and while there was allowed to graze on the 
Sabannas where there were some native ponies. Four days later the 
animal was found to be ill with an elevated temperature. The pulse 
and respiration were accelerated, and after an illness lasting three 
days the horse died. 

At the post-mortem the following lesions were found : — 

No subcutaneous oedema or fluid in the serous cavities. The 
anterior surface of the liver shewed a number of purplish areas of 
necrosis measuring up to rather more than an inch in diameter and 
with yellow centres. None were found in the substance of the liver. 
The spleen was enormously enlarged, and its pulp was dark in colour 
and rather fluid. Its weight was estimated at 28 pomids. The blood 
was somewhat more fluid than nomial, and on microscopic examination 
there appeared to be some amount of leucocytosis, with a predominance 
of transitional and mononuclear forms. The parasite found was that 
described by Nuttall and Strickland m Piroplasma (Babesia) 
ca6a&’ ; parasites were scanty in the blood. Ticks removed from 
the horse at the time of death were identified by Nuttall and 
Warburton as Dennacenior nitens a>nd Amhlyommia cajannense. 

(10) Laveran (A.) '& Nattan-Larrier. Firoplasmoses ' Canines 
d’Europe et d’ Afrique. [The Canine Piroplasmoses of Europe and 

■ 'Africa.]— Pasteur. ■ 1913. ' ■ 'Sept. , Vol 27, No. 9. 
pp. 701»-717. , , 

This paper contains a description of the experiments undertaken 
with the object of deciding whether the European and African canine 
piroplasmoses are identical or not.. ' 

The strains used were a French strain and a strain from Cape Colony. 
In order to attenuate the virulence of the piroplasms somewhat, the 
blood used for inoculation was placed in an ice chest for from three to 
.sevendays.beforeit was. used. ; 

The period of incubation varied from two to five 
days, and of 23 dogs inoculated eight failed to become infected. 

Two forms of the disease are distinguished, an acute and a sub-acute. 
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The acute form was most frequently seen, particulai’ly after the second 
passage. Piroplasms appeared in the blood in from two to four days 
and death took place in from one to four days later. 

In the subacute form of the disease crises occurred in from four to 
seven days after tlie appearance of parasites in th.e l')lood,, and in some 
cases tliere were I'elapses at varying intervals afterwards. As a, rule 
the parasites were very scanty during the relapsc^s. Jaundice was 
observed in two eases only, but Gmelin’s reaction was obtained with, 
the urine containing haemoglobin in every instance. 

'Haenioglobimiria occurred in every dog that contracted the disease 
fatally, while in no case was it observed where the animal recovered. 

In the acute form there are three constant lesions ; anaemia, 
enlargement of the spleen, and congestion of the kidneys. 

African vims. This virus, which w^as obtained from N’uttall, w^as 
derived from, a chronic case of the disease. As in the case of tlie 
French virus the inoculations w^ere all intramuscular. 

During the first five passages the period of incubation varied from 
6 to 14 days, but subsequently it was reduced to 4, or 5, reaching 7 
days in one instance only, when the blood had been kept in the ice 
chest for more than a week. 

Excluding two cases in which the course of the disease was sub- 
acute, the average duration of the disease was T2 days, death occurring 
on the third day after the appearance of parasites in the blood. 

Two dogs failed to become infected. 

The acute form of the disease was most frequently observed, this 
type of infection occurring in two-thirds of the cases subsequently to 
tiie fourth passage. 

The disease ran a sub-acute course in three cases only, and in two 
of these was followed by recovery. In these two cases the dogs were 
fairly old and one of them failed to become infected by the first 
inoculation. The second of these animals was inoculated with blood 
that had been preserved on ice for 10 days. 

In almost every case in which the animals suffered from an acute 
attack of the disease there was observed haemoglobinuria, but jaundice 
was noted in one instance only. Bile was detected in the urine in 7 
cases. 

The lesions found were the same as those observed in the animals 
infected with the French virus. 

Examination of the records shews that the only difference to be 
observed between the results of inoculation with the two viruses is 
that the African virus appears to be the more virulent. Upon these 
grounds cross-immunity experiments were undertaken. None of the 
dogs which had recovered either from the French or the African disease 
became infected when re-inoculated with the same strain. A hitch 
■which had survived inoculation with both' strains whelped, and' one 
of the puppies inoculated immediately after birth with the F» 
strain failed to become infected, while another inoculated 13 days after 
birth with the African strain contracted a fatal mfection. The authors 
conclude from this that there is an immunity immediately after birth 
which soon disappears. In two instances the authors have shewn that 
thepiroplasm does notpass from the..mother to the,^ , 

„ In, the^ cross-imnaunity' experiments', dogs w.hich, had' resisted infection 
with either, "Strain were"re4nbeida4ed,:'wi^^ strain/' 10 -dayS' 
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later, and then again inoculated with the other strain after a lapse of 
a further period of about ten days. 

Details of these inoculations are given, and the results shew that 
of 7 dogs which had acquired immunity to the French strain 6 died 
of the disease when inoculated with the African strain, and 2 which 
had acquired immunity to the African strain suffered from a slight 
attack when inoculated with the French strain. 

The authors conclude that these experiments shew a marked 
difference between the two strains. They point out that, if the 
difference was one of degree of virulence only, the immunity conferred 
by recovery from the disease caused by the French strain would cause 
the attack produced by the African stram to be of a mild character, 
whereas the contrary proved to be the case. Further, recovery from 
the African disease should confer absolute immunity against the French 
form of disease. This was also found not to be the case. 

They conclude that the African parasite, if not a distinct species, 
is at least a variety distinct from the French parasite. 

(11) Knuth (P.) & Kichters (E.). Ueber die Vermehrimg von 
Piroplasma- cams auf klinstlichen Mabrboden. [The Cultivation 
of Piroplasma {Babesia) canis in Artificial Culture Media.] — 
Zeitschr. f, Infehtionskr, parasit. KranhJi, il Hyg, d. Haust 1913. 
Sept. Vol. 14. No. 2/3. pp. 136-1 44. With 2 plates. 

While passing under rapid review the literature regarding the 
cultivation of malarial parasites and piroplasms, the authors state that 
their own experiments were commenced in February 1913 and were 
carried out independently of Ziemahn. 

Owing to differences in the characters possessed by piroplasms as 
compared with those of malarial parasites of man the authors have 
not closely adhered to the technique described by Bass and Johns. 
They point, out that while piroplasms can under certain circumstances 
retain their vitality outside the body for a long time, the malarial 
parasites rapidly die, and also that the processes of mxiltiplication of 
the two types of organism in the blood are very different. 

It is laid down that in order to get successful cultures it is essential 
that there shall be only a small number of parasites present in the 
blood used, for if piroplasms are numerous the vitality of the organism 
is lowered and large quantities of inhibiting substances are present in 
the blood. . 

In order to get suitable blood it is advised that a young dog, from 
four to eight weeks old, should be inoculated, and if only old dogs are 
available for experiment, splenectomy should first be performed, and 
after a day ox two 40 to 50 cc. of blood should be withdrawn in order 
to produce a temporary anaemia. 

Repeated estimations have not shewn that piroplasms are more 
numerous in arterial blood than in venous blood, or vice versa. Blood 
is withdrawn from the jugular vein and mixed with half its volume of 
1 per cent, dextrose solution. The mixture is defibrinated and 
centrifugedj the serum and leucocytes being pipetted off. The tubes 
are then incubated at 40^ to 41*^ C. Multiplication occurs during the 
first eight hours, and numerous, pear-shaped, elongated, and amoeboid 
intracoxpuscular forms are to be found, Extracorpuscular forms 
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may also be en^coirntered. Both tlie corpuscles and the parasites 
begin to degenerate by the 20th to 24th, liour. 

Sii’bseqiieTitly certain alterations were made in tlie tecliiii,(;jiie. The 
serimi wiis not removed, a, 2 or 3 per cent, solution 0 , 1 ; dextrose was 
used, find 1,/1() cc. of 2 per cent, citrate solutio,n 'was ad(:h;x:i 
to 0 cc. o;l; 1,)lood. The best results were obtained wli,eii tlie 
tubes we:,re le:ft at :room te,tnperatiire, multiplication bei.ng observed, 
up to tl:ie 6tl;i or 8tfi day. 

Ninnerous other .media were tried, an, d, ascetic fluid mixed witl,i seniiii, 
inaejtivated at 45^^ C. for an hour (proportions :not stated) was foiiiid, to 
be a good .medium. 

Subsequently the proportion of dextrose was increased, 1/10 cc. 
of a 50 per cent, solution being added to 6 cc. of blood. 

Subcultures were obtained in media of composition similar to those 
used for the primary cultures, and it was found that the best results 
were obtained when the secondary cultures were, made on the .second 
or third day. 

It was found possible to inoculate dogs successfully with sub-cultures 
and also to cultivate the piroplasms from dogs so infected. 

(12) Toyoda (H.),. Ztichtungsversuche mit Babesia cams naeh der 
Bassschen Metbode. [The Cultivation of Babesia cams by Bass’s 
Method.]- — Oentralh. f /Baht 1913. Nov. 26. VoL 

72. ; No. 1/2* pp. 76-81. With 1 plate. 

The, author has succeeded in obtaining cultures in the followi,ng 
manner 

Tubes were prepared containing the followi:i:.ig mixtT,ir 0 : ,1.0 cc. of 
serum from a healthy dog, ()‘2- cc. of 50 per. cent, dextrose solution, 
0*3 oc. of 2 per cent, sodium citrate in 0*85 per cent, sodium chloride. 
These tubes were inactivated by incubation at 45^^ C. for an hour. 

The blood used as seed material was treated in the following niainic^r. 
Blood in which parasites had just made their appearance was witli- 
drawn from a vein and deiibrinated, and then mixed with the same 
materials as the healthy serum and in the same proportions. The 
tubes were centrifuged, and after removal of the serum and leucocytes 
the corpuscles ■were added in the proportion of 0*4 to 0*6 cc. to the 
tubes of serum previously prepared. 

In the subcultures 0*4 cc. of freshly prepared corpuscles from a 
healthy , dog , was mixed withB’l'.cc. of the ciilture-blood/’' the 
mixture being incubated at 37"^ C. 

' ' Details ' are given of a particular case from, which tie 'following., 
particulars are -taken : — - 

'.The' seed 'material (infected blood), which was used was examined,, 
microscopically, and in, 50 .fi,elds '(magnification not given) ,'6 parasites 
were found,. , ; In other, preparations 'of the same blood several parasites 
which ^ had divided into 2, 4, . and S were found. The cultures were 
maintained for the.fi.rst .18 hours at'37° C. and then for 6 hours at room 
temperature, this alternation of temperature being continued. 

. ' A-fter '18'' horns, parasites 'were found'at,four'"plao,es 'in ..50 fields and 
they shewed from 6 to 8 merozoites, the total number observed being 25, 

On the second day 46 merozoites were found in 50 fields, some of them 
being' in ^gronps of 16, The parasites shewed an increase in size, and 
in many instances one end was drawn out into a fine point. 
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On the third day the majority of the parasites were extracorpiisciilar 
and degenerated, but at one place 20 merozoites in a condition of 
partial degeneration were found in a single corpuscle. 

No parasites were to be found on the 6th day. 

The first subculture was made by inoculating fresh tubes from the 
primary culture at the 18th hour. It is not stated whether the 
alternation of temperature was used, but multiplication occurred as 
shewn by the examination of films. The multiplication was not so 
marked as in the primary culture and by the 4th day the maj ority of 
the parasites were degenerated. 

The second subculture was made from the first at the 18th hour. 
After 18 hours incubation there appeared to be no multiplication, but 
after 48 hours at room temperature there was obvious multiplication. 
The cultures were then incubated at 37° C. for 18 hours and further 
multiplication occurred. Young schizogonous forms comprising only 
2 or 4 merozoites were found, indicating that fresh blood corpuscles 
had been invaded. 

Degeneration of the parasites occurred by the 5th day. No multi- 
plication occurred in the third subculture. 


THEILEEIASIS. 

(13) Nuttall (G. H. F.) & Kindle (E.). Conditions influencing the 
Transmission of East Coast Fever. — Parasitology. 1913. Oct. 

Vol 6, No, 3. pp. 321-332. 

The authors have made an attempt to confirm Gonder’s account of 
the life cycle of Theileria fcmjci invertebrate host, but they 

have been unable to detect in the tissues of infected ticks any appear- 
ances which could not be found in the corresponding tissm^s of clean 
ticks. More than 20 ticks have been submitted to thorough 
• examination. 

In order to throw more light upon the biology of the parasite in the 
tick, a number of experiments were undertaken to ascertain the effect 
of various conditions upon the infectivity of the ticks. Full protocols 
of the experiments are given and these afiord the following information. 

In the first experiments it was shewn that ticks do not necessarily 
become clean as a result of biting a vertebrate host, and further that 
an infected tick does not become infective until it has fed upon a 
bovine for at least two 'days. '■ 

Secondly it was shewn that infected ticks could be fed upon a rabbit 
for three days before being placed upon a susceptible animal, without 
losing their power of infecting' the- bovine. In the experiments given 
the period of incubation was exactly the same as that in the control 
animal, excluding the three days spent by the ticks upon the rabbit- 

infected ticks were placed upon a susceptible calf and were removed 
after they had been attached for two days. The calf did not become 
infected, but was proved subsequently to be susceptible to infection. 

It being thought possible that the non-infectivity of the ticks during 
the first two days spent upon a bovine animal might in some way be 
connected with the temperature, unfed infective ticks were heated 
to 37° C. for two days before they were placed upon a susceptible animal, 
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l)iit tiii« did not I’eiider tlieni infecti.ve during tliei.:r‘ fi;rst two clays spent 
upon it. 

The fifth, experinient sliewed that prcliiuinary feeding of infective 
ticks for two (lays j followed by starvation for 17 days, rendered them 
non “infective. 

Since experiments shirwed that ticks are non-iiifective until after 
tli.ey have fed for two days, it appeared to 'be reasonable to suppose 
that the failure of attempts to inf(^ct cattle by the inociilatioii of 
ticks was owing to tlie inoculation of parasites at aii unsuitable stage 
of development. 

Two calves were inoculated respectively with tlie contents of 19 
engorged ticks and the salivary glands of 18 infe^cted, ticks. Neither 
of these became infected, but the calf upon which they were fed became 
infected and died. 

Some experiments were carried out to test the effect of cold upon the 
inf (.activity of R. infected with T, parva. 

Engorged .larvae, after being kept for about five weeks .at 19° 0. 
were found to be i.;nfective after being warmed for a single might, to 
37 ° 0 . 

Infected ticks wei’e found 'to be ■ non-infective after having , 'been 
maintained at about 10° 0. for three weeks. It was found that warming 
the ticks thus rendered non-infective restored, their infectivity. 


TRYPANOSOMIASIS. ' 

(14) Bruce (David), Harvey (D.), Hamebton (A. E.), & Lady B,RtT0E. 
Trypanosomes of the Domestic animals in lyasaland- l/Trypano- 
soma simiae, sp. nov. Part IL — The Susceptibility of Various 
Animals to T. simiae.—Proc. Roy. Soc. 1913. Oct. 1. Series B. 
Vol 87. No. B. 592. pp. 48-57‘ 

The morphology of this parasite has been dealt with in a previous 
paper (see this Bulletin Vol. 1, No. 2. pp. 77-78); the present publication 
deals with the pathogenic range of the trypanosome. 

The organism kills monkeys and the domestic pig in an extremely 
short time, but is non-pathogenic for cattle, antelope, dogs, and small 
experimental animals. The trypanosome is however capable of 
infecting the goat and the sheep. 

So fax as is known, the warthog is the only wild animal in the district 
which harbours it, and this animal is very numerously present in the 
.low country. This explains why so large a number, of infected., flies" 
are found. 

The trypanosome undergoes a change of virulence ' with; great 
rapidity, if a monkey and a goat be .infected by means, of flies, the 
monkey dies within a. few days, but if an 'attempt, be made, ..to infect 
a monkey by inoculation with the goat’s blood, the result is generally ' " 
a 'failure.' ' ' 

The. organism belongs to the same gimxp as .r..pecon«, audit is',' 
curious that this loss of virulence occurs in the latter species also. . . > 
T.hiwS .has ' g.iven' 'rise to' the erroneous "idea 'that a', separate . "sp/ecies— 
'„T. mm/im—QxmtB. T. nanum h in druthyuothing'’ .but .a' 'Strain of 
'T.' its...' virulence :.'f or '''These'' ..animalS'. (monkey, ;' 

dog, 'rat) by'its'passag6^:through.'the'goat.^k'.',.' 
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Tables are given shewing the results of a large number of experimental 
inoculations. 

The following is an abstract of the summary of the results obtained : — ■ 

The opportunity has not yet been offered to test the effect of 
T, simim upon equines. Pour oxen have been inoculated, two from a 
monkey and two from a goat, and all have remained in good health. 
Five antelope have been inoculated without positive results, and the 
trypanosome has never been found in the blood of an antelope. 

Thirty-one goats and one sheep have been infected. Passage 
through the fly would appear to exalt the virulence, or at least the 
trypanosome would appear to reach its highest virulence after passage 
through the fly. Of 15 goats infected by flies, 13 died in, on an 
average, 46 days. Three goats inoculated directly from warthogs all 
recovered ; this is curious, since in all probability the fly must get its 
infection from that species. Six goats were inoculated with blood 
from fly-infected monkeys. One died, four recovered, and one was 
refractory. Three goats out of six infected from goats died, the 
remainder recovering. 

Of the cases of fly infection in the goat 12 were cases of mixed 
infection, but from the results obtained it would appear tbatP, simiae 
alone is as fatal as when mixed with other trypanosomes. The only 
symptoms presented by goats are emaciation, anaemia, and exhaustion. 

In the domestic pig the disease runs a very rapid course. In nine 
experiments the average period elapsing between inoculation and death 
was r5*3 days. 

When monkeys are infected directly from flies death takes place 
within a fortnight, and a similar result is obtained when monkeys are 
inoculated from other monkeys which have very recently been infected 
by the bite of flies. When a monkey is inoculated with the blood 
of an infected goat the result is generally negative. 

The dog appears to be imnume, as do the guinea-pig and rat. The 
rabbit presents a high degree of resistance. 

The carrier is G, morsitans ; 3*4 per 1,000 were found to be infected. 
The reservoir of the virus appears to be the warthog. Of 33 examined 
three were infected. 

(15) Beuce (David), Haevey (D.), Hameeton (A. E.), & Lady Brxjce. 

Trypanosome Diseases of Domestic Animals in Nyasaland. 1. 

Trypanosoma simiae, sp. nov- Part IIL— -Proe. Roy, Bog, 1913. 
Oct. l. Series B. Vol 87. No. B. 592. pp, 68-66. With 3 
, ^ .plates, „ , 

In this paper the development of T, simiae is described. The try- 
panosome belongs to the pecorum group. In this group development 
takes place in the intestinal tract, including the labial cawity of the 
proboscis, and afterwards the trypanosomes reach the hypopharynx, 
where they revert to the original blood or infective form. 

Flies were found to become infective in 50 days at a temperature 
of ,.62° F. and in. 20 days at 83° F. 

By causing flies to salivate upon coverglasses the long narrow 
intestinal form of the organism was foiiiid, and there is no doubt that 
the fly has the power of regurgitating the contents of the proventriculus 
and intestine forwards into the labial cavity and probably into the 
Llodd.:Stream7 
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Co]icliisio:ns 

J. That T. siniiae can be t)-ansmitted from iMleciicd to liealthy animals 
by tlie tsetse fly fr. nhomifans. 

“ 2. That T. simiae nuiltiplies in the intestines and in the labial cavity 
of the proboscis of the ily. Here only developmental forms are foiind, 
never infective forms. 

That T. sindae gTO'win|i2; in the inteslines of tiie, ‘‘ fly ■” lias no speciiic 
(diai’acters l)y which it can be distinguished from otliei’ s|>e(des of pal hogenic 
trypanosomes found in tsetse flies. 

“'4. That the final stage of the development takes place in i lie hypo- 
;|)liary'iix, wherein tln^ infective form of the ])arasite, similar in slia|;)e to tln‘. 
trypanosome found in the blood of infected a>nirnals, is produced. 

5. That tlie flies do not become infected until about 20 days a,fter their 
fi,rst infected feed.*’ 

(16) Bbuce (David), Harvey (D.),Hamerton (A. E.), & Lady Bruce. 
Trypanosome Diseases of Domestic Animals in Nyasaland. IIL 
Tnjjianosoma 'pecormn, — Proc, Roy. Soc. 1913. Oct. 1. Series 
B/ Vol 87. No. B. 592, pp. 1-^26. 

This trypanosome lias been found in cattle, wild game, and wild 
flies in the neighbourhood of Kasu, and it is one of the most important 
trypanosomes of domestic animals in Central Africa, since it affects 
horses, cattle, goats, sheep, pigs, and dogs. The morphology of the 
trypanosome has already been dealt with. The bulk of this paper 
is made up of tables of measurement of the trypanosome in various 
animals and charts constructed upon these. A comparison of the 
cliarts constructed upon the measurements of the parasite occurring 
in domestic cattle, wild game and wild (?. momUams shews tluit tliey 
.■are very similar. The measurements were taken f:i‘o:m tlie parasitc.s 
present in the blood of a number of different animals. 

The cattle strain of the organism, is fatal to goats in 30 to 40 days, 
but death, does not appear to be the invariable result. 

Dogs are certainly killed within 30 days, (luinea-pigs and white, 
rats appear to offer an absolute resistance to infection. 

The wild ga,me strain produces the same effect upon tln^. goat^ im the 
domestic cattle strain. The monkey offers a considei’ablc resistance 
Only three out of eleven, monkeys died of the infection, the ix^ixiainder 
never shewing trypanosomes at all. In these three aninuilB tlie period 
^of incubation va-ried from 9 to 27 days, and the duration of the disease 
'from 88 to 236 days. ' 

Nine goats and nine dogs were inoculated, with the wild game strain, 
and while all the goats became infected, none of the dogs contracted 
■the. disease. ' Of nine rats inoculated with this strain four remained 
healthy and. live died in about 30 days. 

■ ■ 'Experiments with, the wild fly strain had the following' results A 
■single ox sent .into tlie' fly ’■■’, country^ contracted a ..double infection 
of and T. cupme, and died in. 140 days. ■ . .. ■ 

'/.flies brought. ,iip '.from the low-country ■”■ were;as a rule fed upon 
■a '.goat,', '.a ■ monkey, and a dog. ' .■As the ■^flies..^ were': often . Infected 
with' ...several species of .trypanosome, the 'res'ixlt i.n nia,ny:'cases': w''as' one 
of ' mixed '.'.infection. ' ..Ie' .50. experiments .''W'ith. goats., /,' 10' were . pure 
.infections '..W'.ith '',r, pecomm. '.As T. -peeonmw.is .the 'most .rapidly" fatal 
trypanosome. for'.'th.e'/goat',among 'those.:oceum.ng, in .th'e district,.: it may 
be assum.ed".th'at it w^as mainly responsible for death in the '28 cases in 
which the infection was mixed. 
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In eight feeding experiments with wild G. morsitam carried out with 
pigs, only two shewed a pure p}^coTum infection. 

Only six monlceys out of 28 became infected with this strain. 

The dog is about as susceptible as the goat, and death usually takes 
place in, on an average, 41 days. 

The carrier of the infection is G. morsitans. The percentage of 
infected flies was found to be 0‘46. This is given as the minimum, 
and it is said that the real proportion is probably about three or four 
times as great. 

It is also stated that given an outbreak in a herd there is some 
evidence to shew that Tabamdae, Haematopota, and other biting 
flies may act as mechanical carriers. The evidence that Stonioxys 
plays a similar role is said to be unsatisfactory. 

(17) Bbuce (David), Harvey (D.), Hamerton (A, E.), & Lady Bruce. 
The Trypanosome causing Disease in Man in Nyasaland. — Suseep- 
tlMiity of Animals to the Human Strain. — Proc. Roy. Soc. 1913. 
Oct. 1. Series B, VoL 87. No. B. 592. pp. 35-45. 

The bulk of this paper is made up of tables shewing the results of 
experimental inoculation of different species of animals with trypano- 
somes derived from five human sources. 

Ox. The trypanosome is not so deadly as T. pecorimi. Of 13 animals 
inoculated only one died, after an illness lasting 134 days, four became 
infected, and the remainder proved refractory. The recovered animals 
are in good condition, presenting a contrast with animals recovered 
from pecormn inf ecti on . 

Goat. Twenty-two animals were inoculated and all died. The 
duration of the disease varied from 19 to 72 days. One animal shewed 
swelling of the face, but none developed any opacity of the cornea. 

Sheep. The infection rims about the same course in the sheep as 
in the goat, and the same fatal result is obtained. Of seven sheep 
inoculated three shewed marked swelling of the face. 

One was inociilated and proved refractory. 

Monkeys. Twenty monkeys died in from 10 to 51 days. Try- 
panosomes were always present in their blood and were often very 
numerous. There was no oedema of the face, and no corneal opacity 
was observed- 

Dog. Of 25 dogs inoculated all died in from 14 to 78 days. In eight 
of the animals there was oedema of the face and opacity of the cornea. 

Rabbits. Seven died in from 15 to 42 days. The clinical picture 
of an infected rabbit is said to be exactly like that of one suffering 
irom infection with nagana., '■There- is swelling of the eyes, thC' face, 
puffs up, and sores break, out ’"around the eyes and nose. ' The ayes 
become closed up and there is a purulent discharge from the nose. 
The ears become thickened and covered with sores. 

Guinea-pig. These animals ■-.axe': more refractory ■ than ' rabbits, .and 
often require to be re-inoculated before they take the disease. Fifteen 
were used, and they died in from 12 to 114 days, 

Rai. Twenty-one were inoculated and all died in from 13 to 93 
days. 

Among the conclusions drawn is the following 

“It is not satisfactorily proved yet to wliat species this trypanosome 
belongs, but the Commission at present leans to the opinion that it is 
T. hrmei (Plimmer and Bradford).” 
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(18) Duke (tL L.). 'SoMe Trypanosomes recovered from Wild -Game 
in Western Uganda.— of the Sleeping Sichmss Commiission 
of the Royal Society, 1913. No. 14. pp. 37-59. With 4 plates 
and 1 map. 

The tour of investigation dealt with in this paper was undertaken 
with tlie object of obtaining information regarding the part played 
by wild game in the spread of trypanosomiasis of human beings and 
domestic animals. 

The area covered is divided roughly into four areas as follows - 

1. The north-west portion of Ankole. 

2. Parts of the Toro Province from the northern bank of the Kazinga 
Channel to the Mahokya and Hima Rivers. 

3. The Southern Toro Game Reserve, extending from the northern 
end of Lake George northwards nearly to Fort Portal. 

4 . The Semliki valley north of the Mboga road. 

The characteristic topographical features and predominant game 
species of each of these districts are dealt with in some detail. A series 
of wild animals shot in districts where tsetse are not known to occur 
served as controls. 

Blood from freshly killed animals was defibrinated and used for the 
inoculation of goats, this species being selected in order to include as 
many species of trypanosomes as possible. At the same time smears 
were taken for staining and fresh preparations were examined. The 
goats used were .purchased in tsetse-free districts and were examined 
daily before use. No evidence of natural infection was found. 

It wa,8 found impossible to set aside a goat for eaeli species of game 
examined owi,ng to the distances covered and the difficulties ol* trains- 
port. 

Full details of every goat inoculated are given and it inay be. gatiliercMl 
that the following trypanosomes, or trypanosomes closely I’esemlrling 
them, were i;ourid : — t. vivax, T. pecormn, T. uniforme, a, try|)anos()m(^ 
very suggestive of T, gambiense^ T, nammi, and a trypa.noso:r,iie l:>elonging 
to tlie bnicei-pecatidi-^^^^^^ group. 

Trypanosomes were found in the blood of one antelope only out of 
39 animals of different kinds shot in districts known to be free of tsetse, 
but it is said that possibly this animal may at some time have reached 
the fly zone on Lake Victoria. 

Of the 52 animals shot in the tsetse districts 10 were found 
to be infected with trypanosomes, while only one of those shot 
in the tsetse-free districts w^as fouxid to he infected. , Since tabanids, 
Haematopo.ta, Miiscidae, Chrysops, etc., are common to .both. districts.,' 
there can he .no doubt regarding the significance of Glossina as a .carrier 
of trypanosomes. 

Details are given of a number of investigations carried out with wi'Id 
Glossina,.. 

Conclusions:—,', 

“'L' A considerable portio.n of the wild game in the fly districts of the 
Western" Province of' the 'Uganda Protectorate is 'infected', with ,' try- 
p'anosomiasis. , ' 

“ 2. 'Certain, of '.these trypanosomes have suspieioim resemblance: to the 
human irypanosomes, T. gamhiense BXid T* rhodesieme. . '. Others' are.'known 
to be exceedingly 'pathogenic to.domestiC''animal8.',. 

3. The tsetse .of these '.parts,'' also: co.ntain ,',flagellates.'''Which . it' is:' highly 
probable are derived, from' wild, animals', ■ 
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“ 4. ' The population of the fly districts is scanty, and the greater part 
has recently been moved to fly -free parts. 

“6. It is reasonable to hope that, as regards the spread of human 
trypanosomiasis, the removal of the people from the infected districts 
win suffice, and this measure will simultaneously prevent native cattle 
being exposed to the fly bite. The majority of the fly area is practically 
uninhabited country. 

“ 6. The alternative of destroying the game, and so of abolishing what 
is doubtless a permanent trypanosome reservoii*, would be a gigantic and 
almost impossible undertaking in this region. In considering such a 
proposal elephant must, of course, be included, as must also hippo, 
situtunga, bush-pig and hyaena, all of which are difficult to eradicate. 
The scarcity of people is a serious objection to such a course, as is the 
difficult nature of the country. It would be well to await the trial of this 
expedient under more favourable conditions before undertaking so 
drastic a measure under severe natural handicaps. 

“7. It would appear inadvisable to take any measures to protect the 
existing game and thereby encourage an increase in their numbers. On 
the other hand, it is inadvisable to permit natives to hunt in the fly 
districts. The ideal arrangement would be to make the fly districts 
prohibited areas, and in the region under consideration this is feasible to 
a far gi’eater extent than would be the case in other parts of the 
Protectorate. 

“ Special attention must be directed to the Mahokya district in order 
to stamp out G. from the immediate neighbourhood of the main 

road,” 


(19) Battaglia (M.). Einige dureh Trypanosomiasis Dromedarii 
erzengte Lasionen. [Lesions in the Dromedary caused by 
Trypanosomes.] — Gentralbl. f. Bald, 1. Abt. Orig. 1913. Oct. L 
VoL 71. No. 2/3, pp. 182--184. 

The author claims to have established the fact that this trypanosome 
multiplies by schizogony and sporogony. The parasite was obtained 
from PeicoXjO, who found it in a camel. 

A rabbit was scarified with all possible aseptic precautions 
upon the prepuce with a hollow needle containing blood rich in 
trypanosomes. On the 4th day there Was a hard, oedematous area 
at the seat of scarification, and by the 8th day there was scab-formation 
followed by ulceration and a hard granuloma. On the second day 
after scarification there were present in the blood intra- and extraglob ular 
amoeboid forms of the parasite. On the 8th day, when true try- 
panosome forms were scantily present in the blood, rounded and pear- 
shaped forms were numerously present. Trypanosome forms were 
observed in large numbers in the lesions of the genital organs. There 
was oedema of the scrotum and orchitis. 

In rabbits infection with this trypanosome runs a peculiar course. 
Infection occurs in whatever manner the animals are inoculated. 
During the first three days trypanosome forms are scantily present in 
the blood and after this they disappear although the blood remains 
infective. The animals gradually lose condition and die in from seven 
to eight months.. 

The local lesion of the genital organs is not developed if the 
inoculation is made at some other part of the body. 

Rabbits and dogs sometimes shew keratitis. 



16 




[March, 11)14. 


(20) Fav 33B0 (Francesco), Su alcune Vie d’lntroduzione del Ttipano- 
sofna brucei, considerate in Eapporto ai Becorso dell’Iiifezlone. 
[On the Different Channels of Introduction of Trypanosonia 
bfucei, considered in Relation to the Course of the Infection.] — 
CJlinica Vekrmaria. 1913. Nov. 30. Vol. 36. No. 22. pp. 
996~10()2j & Dec. 15. No, 23. pp. 1045“1054. With. 1 chart. 

Ti'ie aiitlior, having set In'mself to divscover what difference resulted 
from, inoculating Trypanosoma hrucei into di.ffereiit regioi:is in dogs, 
found til, at the inte,nsity of the resulting infection varied accoi'ding 
to the seat of tlie iiijection, in the following order : — 1, intra- thyroid, 2, 
iiitra-renal, 3, intravenous, 4, intra-urethral, 5, intra-testiciilar, 6, 
endo-peritoneal, 7, subcutan.eoxis, 8, intra-medullary, 9, intra-splenic, 
and l(’), iiito tlie anterior chamber of tlie eye, Tlie results arc ex,liil;)ited 
i.n tabular form, Ihie aqueous hu.Tnour of the eye seems to lia.ve a 
distinctly attenuating effect upon Trypanosoma hnicei^ to judge from 
tlie mildness of the resulting infection. 

The , greater part of the paper is occupied with a d,isci:ission of tlie ^ 
views of vario.UB authorities, and -there is^a copious hibliograpliy- at, 
the end. 

(21) Gobetti (6.), Ricerche Sperimeutali sul Nagaua. IllComunica- 
zione* Contrihuto alio Studio delle Alterasioni del Sisteiua 
uervoso centrale neiriufezlone sperimentale da Nagana {Tripam- 
smna hmcei ) , [Experimental Investigations regarding Nagana.. HI 
Communication. The Alterations' in the Central Nervo'iis System 
in Experimental Nagana {T, brucM),]--Lo Spmnienlah. 1913. 
Nov* " 13. Vol. 67. No. 5. pp. 527-564. With 2 plates. 

The author’s conclusions arc as follows ; — 

.In rabbits, guinea-pigs and dogs expe-.rinien tally i,.Mfe,cted witii 7V//- 
panosonM hraeei (ruigJina) .seiious lesions arc tound in the (icnijral nervous 
system,. 

1. Marked chroinatolysis of the cellular elements in general. 

2. .^Moderate in,filtration with plas.ina c'.ells a'lid lyn',iph,(,)(:,5yt(‘.s 'i;n, 'tlie 
ine,i'n,hraues a,nd n.roiiiid the capillaries of tlie central 'inLvrvons sys'l'^ern, 
similar cells being found free in the lumen of t.he vessels. Also a 'moderate 
,soa.tteriiig of “ Stfabclie-iizellen in, the nervous tissues, 'iiarticula'rly in, tlie 
case of dogs. 

3. I)i:tl‘use lesions of tlie tnyolinc ,fibi*es of the brain, some of tlie tracts of 

the cord, the bulb, pons, mesencephaloii and of tlie roots of Ihe spinal am! 
crania:! iier'ves. ■ These alterations can be deinonstvi*ated, l,)y the ',n',iet,.!iod,s 
of I)ON,AaGiO' and ]\,1 akcui. • 

4. More advanced bilateral lesions of the decussating i)ynuni<lal Iracis 
may be demonstrable by MTucuuiTts ine^^ and tin*- ])ost.<‘,rior roots ami 
posWior spiruirHa',a::icts .III a.y also .be involved. 

5. A sliglit prolihuBtto 

, G. 'Tin*- l(‘.si on spire in part ■o'.f a secondary na,t.ure and probably d'lie'to 
toxic, prcxlucls li,berated by the trypanosomes. Sucli '.products .have 
■already liecMi sh,0'W'i,i to have an injurioiis effect upon t.lie central nervo'iW'' 
system., ■.■'■,,■'■ 

'' (22)', Paparoone , (E.). Ricerche .Sperimeutali ,sul ■ .'Nagauav 'IV; 
'Comuulcazione.,, Lesioui .oculari . per , Mezloue ,' gduerale,,' da' 
Trypanosoma /irwci' ;,■ .'[Experimental Investigations,' ''regarding 

, ' ■ Nagana. IV Communication. : ' Ocular LesionS' in , G'eneral ' Infection 
■ with 'T. feioci]— £c? Sperimentale, ' ISIS.' Dec. 17.' . Vol ''67. 

.. ] ' ,'No.',,e7:' pp; 933-942'. '; With l:,pkte.; h 

'■ ' The experiments given in'.this .paper.,, .were carried out . with a ''very,. 
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virulent^ strain of tlie trypanosome, mice dying in three days after 
intrapeiitoneal inoculation. It was found that in mice and rats death 
occurred in so short a time that no ocular lesions visible to the naked 
eye were produced. Lesions were found in rabbits and dogs, which ' 
offered more resistance to the infection and consequently survived 
for a longer period after inoculation. In from a week to a fortnight 
these animals showed swelling of the eyelids and adjacent tissues and 
a scabby condition of the edges of the lids. There was also a more or 
less intense conjunctivitis with a variable amount of muco-purulent 
secretion. The infected rabbits and dogs, and particularly the latter, 
showed a parenchymatous keratitis of the cornea associated with 
iritis. ■ ■ 

The conclusions drawn are : — 

1. In dogs and rabbits experimentally infected with T, hmcei lesions 
may be observed involving the tissues of the eye. Blepharitis, con- 
junctivitis, intense diffuse parenchymatous keratitis, irido-cyclitis, 
choroiditis, etc., may be seen. 

2. The trypanosomes may be found in the conjunctival secretion and in 
the aqueous humour (in stained preparations and by animal inoculation). 

3. They are demonstrable in the cornea in the earliest stages when it is 
vstili transparent and when the keratitis is intense. The interstitial lesions 
are due to the multiplication of the parasites in the parenchyma of the 
cornea and to their toxic products. It has been found possible to produce 
parenchymatous keratitis with extracts of trypanosomes. 

4. As the aqueous humour contains trypanosomes, whatever the method 
of infection, so animals can be infected by inoculation into the anterior 
chamber of the eye. 

(23) Bovone (E.) & Maja (A.). Nota su di un Tripanosoma del 
Bovini del Katanga. [A Trypanosome of Bovines in Katanga.] — 
Giorn, di Med. VeL 1913. Oct. 25. VoL 62. No. 43. pp. 1033-* 
1035. 

The authors describe the occurrence of a large trypanosome in the 
blood of seven bovines on the Esschen Plateau. In fresh blood the 
parasite was exceedingly active, the movement involving translation. 
The nucleus was visible and appeared to be about the size of a red blood 
corpuscle, and the posterior portion of the body shewed a number of 
large granules. Although the centrosome could not be made out, it 
appeared to be placed near to the nucleus, and the undulating mem- 
brane and flageilum took origin from that situation. The parasite 
was very scantily present in the blood. 

Only one stained preparation was available for examination and in 
this the parasite measured 60 microns in length by 5 in width. Both 
ends tapered to a marked degree. The authors think that the organism 
was T. ingens. 

(24) Ferbeb (E.). , Beitrage zur,: Biologic der nur auf : kilturelieim 

Wege naehweisbaren Flagellaten des Rinderblutes. " [The Biology ■ 
of the Culturally Demonstrable Flagellates of Ox Blood.]— 
Zeitschr. f. Hyg. u. InfeMionskranhh. 1913, Dec. 12. ¥oL 76. 
No. 2.' ,pp. 193-207,. ■ ■ 

Multiplication of the parasites is inhibited either partially or com- 
pletely at 37^^ C., and at 53*^ 0. the parasites gradually die. Tempera- 
tures of 50^0. and lower for a petiod of 24 hours do not injure the 
^^ality of the parasite. " 
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. The flagellate multiplies in 'broth prepared 'from various kinds of 
meat, but not in defibrinated blood or salt solution. 

The parasite multiplies on faintly alkaline agar and on blood agar, 
and in blood broth whether the blood used for the^ niediimi is taken 
from an animal that has been infected or not. 

In no stage of development can the flagellates pass Berkefeld filters. 

It was found to be impossible to infect animals with cultures, as 
indicated by the non-appearance of trypanosomes in the blood and the 
absence of flagellates in cultures, 

(25) BxiACKiaOCK (B.) & Yoekb (W,). Trypanosoma vivax in Rabbits, 
—Ann. Tfop, Med. S Parasit. 1913. Dec. Vol. 7. No. 4, 
pp. 563-<568. ’ 

The strain of T. mvax used in this series of experiments was that 
isolated by the authors from a horse from the Gambia (see this Bulletin^ 
VoL 1. No. 2. Ahstr. No. 121. pp.. 76-77). After the isolation of the 
parasite the strain was preserved by passage through goats, the number 
of passages up to the date of writing being 39. During this period there 
was observed no exaltation of virulence for the goat. The average 
duration of the disease during the whole period has been 30 days. 

A number of attempts were made to infect rabbits from the goats 
of this series, but the inoculations failed or resulted in a transitory 
infection from which the animals recovered. From the 38th goat of 
the series, however, rabbits were successfully infected by intraperitoneal 
inoculation. 

The period of incubation was 5 to 8 days, and of the four rabbits 
used two died, in 17 and 34 days and the other two recovered. 

h'rom these rabbits the strain has been carried on in others over a 
period of more than three months to the eighth generation. Goats 
have been successfully inoculated from rabbits. The strain has not 
proved to be invariably pathogenic for the rabbit, and many of them 
appear to have recovered, hut the majority have certainly become 
infected. 

■|^ Examination of the strain after passage through six generations 
in the rabbit shewed that the parasite as a rule did not exhibit the 
same degree of activity as in the goat, hut there were no discoverable 
alterations of morphology. 

(26) Mesnil (F.). Sur ie Nagana d© TOuganda,— ifwM. 8og. Patk' 
Exot'im. Dec. Vole. No. 10. pp. 685-689« 

After referring brieJy to the literature regarding the identity or 
otherwise of T. brucei Iflimmer and Bradford and T. bmeei (Uganda), '. 
,, the author gives details of some experiments carried out with the' idea", 
, of throwing further light upon the question. 

;■ Three goats, two, of which had been used for experimentation ■ with 
' other , trypanosomes,, were inoculated ■ with the' Uganda. ' Strain, ' th^ 
,'"ferox” (Ehrlich) .nagana strain and the ZuMand strain. ' vThe first 
andTast' of, these died as ■ a. result ,of the .inoculations.;,, "."The, goat 
inoculated, with the ferox strain survived and apparently, recovered, 

' since '.'its.. 'blood was',non4nfective..for a.'. dog.',, ^It -received',,' a, second 
inoculation,'^ with ;,.the same.' '.strain: and : b,ecam6 ..reinfected.,',', 'Before 
it had 'recovered', from'. :.the,' second '.inoculationit' was', inoculated. wi.tli 
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the Zululand strain of nagana. About sis months after this inoculation 
its blood was negative when tested by the inoculation of dogs. After 
a further interval of sis months it was again inoculated with the 
Zululand strain and failed to become infected, as shewn by the experi- 
mental inoculation of mice. 

The author concludes that at this date the goat was immune to the 
Zululand strain. 

Two months later it was inoculated with the Uganda strain, and 
succumbed to the infection after an interval of two months. 

From this the author concludes that the Zululand strain is different 
from the Uganda strain, and this view is supported by the results 
obtained in some passive immunity experiments which are briefly 
referred to. 

(27) MAoniE (J. W. Scott) & Johnston (J. E. L.). A Case of 
Equine Trypanosomiasis characterised by the Occurrence of 
Posterior luelear Forms. — JZ. Trap, Med, S Eyg, 1913. Nov. 
15. VoL 16. No. 22. pp. 348-349. With 1 text figure. 

The trypanosomes described in this short note were found in films 
of blood taken from a horse at Accra. Long slender and short stumpy 
forms were met with and in many cases the tropho-nucleus was 
situated in the posterior* half of the body. In no instance was a 
trypanosome observed in which the tropho-nucleus was actually 
posterior to the kineto-nucleus, although in many it was touching it. 

Following the procedure described by Blaoklock the authors found 
that the nucleus was definitely posterior in 4*8 per cent, of all 
trypanosomes, except dividing forms, present. 

As it was impossible to carry out any inoculation experiments 
the authors are unable to identify the parasite with certainty, but 
they state that a parasite with the same morphology is responsible for 
the death of a large number of horses in Northern Nigeria every year. 
Several specimens were identified by Bbuce as T, bnicei. 

The author points out that, if T, bnicei (pecaudi) is identical with 
T,rliode$iense, one would expect to find cases of human trypanosomiasis 
due to T, rhodesiense in places where T, brucei is common among the 
domesticated animals. This is not the case in Nigeria. Sleeping 
sickness there does not present the acute features observed in cases 
in Rhodesia. The disease is endemic, but by no means fatal. 

One of the authors has recently studied the trypanosome from a 
case of sleeping sickness in Southern Nigeria, and it is stated that 
neither in its hiorphoiogy, measurements, nor in its animal reactions 
does it resemble T. brucei (pecmidi) oi T, rhodesiense (see below 
p. 25). 

(28) Neiva' (A.). ■ Multlplieaeao. no Vinchuca {Triatoma infestans' 
■ King) do Trypanosomo, 'do SIal de Cadeiras. ' [The Multiplication 

of the Trypanosome of Mai de Caderas in the Vinchuca.]— Brazil 
Medico, 1913. Sept. 15. Vol. 27. No. 35. pp. 366-367. 

The author has been unable to find a correspondence in distribution 
between the capybara and mal de caderas, although it was suggested 
by Elmassian and Migone that that animal was the reservoir for the 
trypanosome. He has been able to infect the vinchuca experimentally 

(CIS.) B 2 
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and has' fouad that its faeces are infective for guinea-pigs when 
placed upon the coniunctiva. The period of incubation was 10 to 15 
days. 

It is suggested that flies of the genus Chrysops are more probably 
the transmitting agents than Stomoxys calciirans, as suggested by 
SivoEi and Lecler. 

(29) Biacklock (B.) & Yobke (W,), The Trypanosomes causing 
Douriii© (Mai de Coit or Beschalseuehe), —Proc. Eoy. Soc. 1913. 
Oct. 16. Series B. Vol. 87. No. B. 593. pp. 89--96. With 1 
plate. 

In this paper the authors record the results of their examinations 
of three strains of trypanosomes said to be the trypanosome of Dourine. 
The first of these was obtained from the Kaiserliches Gesundheitsamt, 
Berlin, and is said to have come originally from Algeria, the second 
from Bhulioh, the origin of which is unknown, and the third was the 
strain responsible for the outbreak of dourine in Eastern Prussia in 
1905, 

The biometrical method was adopted. 

The authors find that the second and third strains closely resemble 
each other morphologically, while the first presents marked difierences. 
The second and third belong to the group ol trypanosomes in which 
all individuals have a free flagellum, while the morphology of the first 
strain does not enable them to distinguish it from T. r'hodesiense or 
r. bmcei Uganda. 

Tl'iey are conducting experiments to ascertain whether tl>e strains 
are still capable of setting up the typical disease in eqiiines. For the 
present they propose the name T. eqtii for the rIio(lesienseAike, organ, isiii. 

(30) Bauch'e (J.) & Beenakd (P. N.). Motes sur le Surra dTndo- 
Chine Hu6. — BtdL Soc, Path. ExoL 1913. Dec. Vol. 6. 
No. 10. pp. 690-693. 

The natural disease. — Equine trypanosomiasis .in, Aiiiiam has been 
differentiated from the surra of India by Laveran and Me'sni'L, by 
whom the causal trypanosome was named T. amianiense. The disease 
exists in Annam as an enzootic among horses, cattle, buffaloes, and 
dogs. In a paper published by Schein in 1907 the part played by 
cattle in forming the reservoir of the virus was emphasised. ' 

The authors have examined the blood of 300 cattle at the slaughter- 
houses in apparent good health and have discovered trypanosomes' 
by direct observation on six occasions. Eighty-nine buffaloes' were 
examiiLed with negative results. A single infected dog .was found", 
among 300 examined. ■ 

"In two outbreaks which resulted in the death of 9 out 
nut" of 200, the, horses were, stabled near 'the cattle .sheds.' The 
batches,, of horses, pastured near woods furnished ,the ■ whole, : of; those 
that became infected,,, while those that' w,ere pastured. upon' cleared 
land, going " out only ' at , '.'night or’.on.^ '-cool' days when ^ there was' no ' 'suni 
remained absolutely free .from infection: " ■ ■■■ 

The average period of incubation was 11 days, and it was' found 
possible, to arrest an outbreak. by taking daily temperatures, isolating 
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the animals shewing a febrile elevation and slaughtering them after 
a diagnosis by microscopic examination. 

Experiments carried out with a variety of species of flies upon 
guinea-pigs failed. 

Experimental inoculations, — It having been suggested by Baldrey 
that the pig might be the reservoir of surra, the authors examined the 
blood of about 2,000 pigs without discovering a single one infected. 
The trypanosome was found to be pathogenic for pigs, death taking 
place in from 10 to 75 days. Of a number of guinea-pigs inoculated 
from an infected dog the majority died in from three weeks to a month, 
and two monkeys died in 13 and 26 days. 

In experimentally infected pigs the trypanosomes appeared in the 
peripheral blood in two to five days after intraperitoneal inoculation, 
and in from seven to eleven days after subcutaneous inoculation. 
The fever is intermittent and the appearance of trypanosomes in the 
blood coincides with the elevations of temperature. At the time of 
death the organisms are very numerous in the blood. 

Clinically the disease is characterised simply by progressive 
emaciation, without any oedema, paralysis or lesions of the eyes. 

At the post-mortem the spleen may be found to be three times the 
normal sijze. 

(31) Mohler (J. E.), Eichhorn (A.), & Buck (J. M.). The Diagnosis 
of Dourine by Complement-Fixation. — American Jl Vet Med, 
1913. Nov. Vol. 8. No. 11. pp. 581-587. 

After trying a number of methods of obtaining antigen the authors 
adopted the plan of using an emulsion of the spleen of rats made with 
salt solution. The trypanosome used as antigen was not T, equiperdiim, 
but T, evansi, As dourine is the only known trypanosome infection 
of horses existing in this country, the value of even a group reaction 
was immediately appreciated and attention was directed to the carrying 
out of this idea in our diagnostic work.” 

Excellent results are claimed for the method . 

(32) Bruce (David), Harvey (D.), Hamerton(A, E.), & Lady Bruce. 
Morphology of Various Strains of the Trypanosome causing 
Disease in Man ' in My asaland.— The Mzimba Strain.— Proc. ' Eoy. 
Soc, 1913. Get. 1. Series B. Vol. 87. No. B. 592. pp. 
26-35. With 3 plates. 

This paper deals with the question whether the trypanosome causing 
human disease in Nyasaland is restricted to the game and fly ” of the 
Proclaimed area or whether it extends north and south along the fly-belt. 
The trypanosome dealt with was found in the blood of a donkey at 
Mzimba about 100 miles north of the northern border of the Proclaimed 
area. Tables of measurements of the trjpjanosome in a nunaber of 
different animals, and three plates illustrating the fixed and stained 
organism are given. The conclusions arrived at are as follows : — 

“ 1, The trypanosome of the Mzimba strain is the same species as that 
occurring in the wild game inhabiting the Proclaimed area, Nyasaland. 
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** 2. It lias already been concluded that this species is T. hrmei vei 
rJiodesiense. 

‘‘ 3. Hence it woiikl appear that wild G» morsitans occurring in a district 
100 miles north of the Proclaimed area are infected with the trypanosome 
■which causes the human trypanosome disease of Nyasaland.” 

(33) Bckard (B.). Uebertragung des Tnjpanoso7na rhodesmise dutch 
die Ghssina 'palpalis. [The Transmission of T. rhodesiense by 
G, pdpalis.y-Centmlbl. /. Bakt 1. Abt., Orig. 1913. Nov. 26. 
VoL 72. No. 1/2. pp. 73-^76. 

In tliis paper the author gives a chronological list of the more 
important work that has been done in connection with the trans- 
mission of trypanosomes by tsetse flies and drawls the conclusion that 
given favourable conditions any known pathogenic trypanosome^caxi 
develop in any species of Glossina. Further observations are necessary 
to decide whether any particular species of Grlossina is especially con- 
cerned in the transmission of trypanosomiasis. 

The author has had the opportunity of carrying out some experi- 
ments in the transmission of T* rhodesiense derived from a case of 
sleeping sickness in Nyasaland with G, polpalis. 

Four hundred and seventy-six laboratory-bred G\ palpalis were fed 
in series on infected guinea-pigs and after a period of starvation of two 
days were fed upon healthy goats and monkeys. Some of these 
animals were found to be infected on the 32nd day. 

It was found that 2%5 per cent, of the total number of flies were 
infective, and developmental forms were found in nine flies which 
had died by the 10th day. 

Three of the infective flies were used for the purpose of deterrnining 
the infectivity of the trypanosomes in the various organs. After they 
had been fed upon liealthy animals for two days they were killed by 
chloroform and their salivary glands, proventrioulus and intestines 
were used for the subcutaneous inoculation of healthy monkeys. All 
the animals were found to be infected on the 5th day. 

These results are in agreement with those obtained by Kxnghorn 
and Yorke, but in striking contrast with those obtained by Klexne, 
Eckari), and Miss Robertson. 

The possibility is considered that injury to the salivary glands might 
have been responsible for the contamination of the other organs, but 
the author is of the opinion that the number of experiments negatives 
this possibility. 

It is further suggested that the ages of the flies might bea determining 
factor. 

In the author's, experiments the flies were 40 days, old and' in those' 
nf 'Kieine and Eckar:d they were- from 50 to 60' days old:. '. With4he 
object ''of, obtaining some evidence on this point 'a fly was kept until 
the 'Slth day when it was dissected,- its organs being .us'ed'- "for, the 
inoculation of monkeys-. In ' this case -only the one inoculated' from 
■the '-salivary ' glands- became, infected. . ' Examination, of the- fly shewed 
,'that numerous' 'trypanosomes were- present^ in\th,e' intestine, and the 
author co,ncludes' from,' this' that' development -in the intestine gradually 
,„deolines, ' the" virulent' parasites --making-" their: -way, „-t()';-'-th,e- 'salivary 
,, glands.' - , 
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(34) Kleiwe (F. K.) & Bckabb (B.). Belier ii© Beieutung ier 
Haustlere iind des Wildes fllr die Yerbreitnng der SeMafkranllieit^ 
[The Importance of Domesticated and Wild Animals in the 
spread of Sleeping Sickness.] — Zeitschr, f, Hyg. u. InfeUionshrankh, 
1913. July 17. Yol. 75. No. 1. pp. 118-122. 

Experiments were carried out in which infective G. palpalis were 
fed upon healthy sheep, goats and monkeys. Of 13 instances in which 
sheep and goats were used the result was negative in nine, while in 
the monkeys (number not stated) the result was invariably positive. 

The authors were unable to infect G. palpalis on three out of seven 
animals in whose blood T. gambiense was to be found. 

Two goats which had been infected in September 1910 recovered, 
as shewn by experimental inoculation and fly experiments. The 
animals failed to become infected again when re-inoculated 
subsequently. 

Five oxen, 55 goats and 25 sheep from districts in which sleeping 
sickness was widely spread were examined and T, gambiense was found 
in one ox, one goat and one sheep. 

The authors failed to find T. gambiense in any of the game examined. 

(35) Taute (M.). Untersuchungen iitoer die Bedeutung des Grosswildes 
md der Haustiere flir die Yerbreitung der ScMafkrankheit. [The 
Significance of Big Game and Domesticated Animals in the 
Spread of Sleeping Sickness.] — Arbeit, a, d. Kaiserl. Gesundheitsamt 
1913. Aug. Yol 4-5. No. 1. pp. 102-112. With 1 plate. 

These experiments were carried out at Lubimbinu in Portuguese 
Nyasaland. This place is itself fly-free, but is surrounded by a fly 
belt in which G, morsitans is plentiful. The population is free from 
trypanosomiasis, but the contrary is the case with domestic animals. 
Cattle and sheep are not found, goats and dogs only occasionally. 

Thirty-seven wild animals were examined and trypanosomes were 
found in 20, either by direct examination or by experimental inocula- 
tions. Trypanosomes possessing the pathogenic range of T. rhodesieme 
were found in six of the inoculated monkeys and dogs. The 
remaining trypanosomes found belonged either to the T, mvm 
or T. groups. 

Polymorphic trypanosomes shewing posterior nuclear forms were 
found in six out of ten animals upon ■which wild G. morsitans were fed. 
Seven dogs and a goat from the fly-belt were found to be infected 
with a trypanosome wMch was morphologically similar. 

Experimentally infected dogs and goats died on an average in 36 
and 16 days respectively, and shewed keratitis and oedema of the 
face. 

The author states that if the trypanosome be in reality T. rhodesieme, 
about 16 per cent, of the game and domesticated animals axe infected 
while the population remains free from infection. 

To test this question of identity the author fed a number of 
laboratory-bred flies upon a monkey infected with the antelope strain. 
After a period of starvation for a day they were fed upon a series of 
goats, monkeys and dogs up to the 27th day. From the 28th to the 
32nd day they were fed upon the author and from the 33rd to the 44th 
day upon another series of animals. The four animals upon which 
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tlie flies were fed from the 20th to the 27th day became infected, as did 
the three, animals fed upon from the 33rd to the 44th day, hut the. 
author remained in good health. 

A second experiment of a similar nature was carried out and with 
the sam,e result. 

In a third experiment the author was inoculated with 2 cc. of blood 
from a naturaliy infected dog hut failed to become infected, while 
animals inoculated with the same blood all became infected and died. 

Blood drawn from the author failed to infect a monkey and a number 
of dogs. 

The author considers that the trypanosome of game and domesticated 
animals is T. brucei. 

(36) Mello (U.). Le Trypanosoma gambiense a-t-il tine Affinity pour 
le Testicuie?— Soc. Path. Exot. 1913. Oct. Vol' 6. No. 
8. pp. 583-»588. 

The experiments detailed in this paper were carried out to control 
the statement made by Uhlenhuth and Emmerich to the' e-ffect that 
in rabbits inoculated with T. eqiiiperdum and T. gambiense the multi- 
plication of the trypanosomes is far more advanced in the testicles 
than in the blood. This multiplication takes place, according to these 
authors, in both testicles even when only one has been the seat of 
inoculation, and it occurs even when the animal has been inoculated 
by some other path. 

Seven rats, five guinea-pigs, four rabbits, and a monkey were used, 
and the trypanosome employed was T. gambiense. 

Rats, In rats the trypanosome first made its appearance in the 
blood, no matter in what manner the animal was i,nocuiated. Parasites 
could be found in small numbers only in the testicle, even when that 
had been the seat of inoculation, and they were always more numcroiisly 
present in the blood. 

Guinea-pigs. Trypanosomes made a rapid appearance in tlie 
testicles in those cases only in which that had been the seat of 
inoculation. After intra-testicular inoculation the parasites may 
be discoverable in the other testicle before they can be found in the 
blood. 

Monlcey. The appearance of trypanosomes in the testicle did not 
precede their appearance in the blood. 

Rabbits. The experiments carried out with these animals at first 
offer the most support to the view expressed by .■Uh;M 2NHI}TH ' and, 
Emmerich,, since on several ■ occasions trypanosomes were fairly 
.numerous in the testicles while. still scanty in the blood (as the rule 
"in rabbit trypanosomiases). The author does not think: that this is, 
conclusive. ' He was informed by Lavebah tl:,iat be had, frequently. 
'. observed that trypanosomes multiply more rapidly in ,oedein,atous. 
.liquid when, that is present in any part of the, body than in' th,e',''bl(iod,: 
; and it' .was in the oedema resulting .from,' the, inoculation'/ or, ''^froni 
' repeated,' 'punctures that the trypano,som6s were found. ' ^Euither, 
when^ a. .pipette: is introduced into' the Aesticle the, liquid, obtained is 
frequently from ; the /sheath, of the, testicle, and not from, the /'substance 
of the' organ; itself.,,'. .It to,,;. conceive .that 'tryp'anosomes '.might 

. be more numerous in this than in the blood after intraperitoneal 
inoculation. ' . : , , 
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(37) Mactib (J. W. Scott). On the Morphology of the Trypanosome 
{T. nigeriense, n. sp.) from a Case of Sleeping Sichness from Eket, 
Southern llgerla.— Trap, Med. <& Pamsit. 1913. Aug. 
VoL 7. No. 3a. pp. 339-35^ With 1 plate. 

In the unstained state it can be observed that some of the parasites 
are long and slender and others short and stout. The former execute 
rapid vibratory and translatory movements. The translatory move- 
ment is spasmodic. 

In preparations fixed with alcohol or osmic acid and stained with 
Giemsa the longest trypanosome found measured 32 microns and the 
shortest 8 microns. The breadth varies from 1 to 2*5 microns, 
and the short individuals are generally the stoutest. The trypano- 
some is polymorphic. Two long slender forms have been observed, 
one in which the micromicleus is terminal and the other in which it is 
situated about 1 micron from the posterior extremity, the extremity 
of the body being drawn out into a blunt '' snout.’’ In some parasites 
the nucleus shews a clear area in the centre. 

The trypanosome appears to be feebly pathogenic for laboratory 
animals. The original guinea-pig in which the author received the 
strain had at the time of writing been alive 124 days since inoculation 
and was still apparently well. Other animal inoculations made so far 
are as follows : — ^Five guinea-pigs have not shewn trypanosomes and 
one of these has been inoculated 56 days. Three mice out of seven 
have shewn very small numbers of trypanosomes in from four to eight 
days after inoculation. Two goats and two dogs have never shewm 
trypanosomes, and in one monkey they appeared in small numbers on 
the 10th day, but have up to the time of writing (22 days after 
inoculation) always been scanty. 


(38) Maofie (J. W. Scott). Preliminary Note on the Development of 
a Unman Trypanosome in the Gut oi Stomoxys nigra.—Ann. Trop. 
Med. & Parasit 1913. Nov. VoL 7. No. 3b. pp. 369-361. 
With 1 text-fig. 

In this short note the author records the results obtained in a small 
number of experiments winch circumstances compelled him to 
interrupt. . ' 

A number of Stomoxys nigra were fed upon a guinea-pig infected 
with a trypanosome from a case of sleeping sickness from Eket in 
Southern Nigeria. Thirteen flies were dissected from one to six days 
after being fed. In six of them flagellates were found in the mid-gut. 
Twelve flies caught in the laboratory which had not been fed upon 
the guinea-pig were dissected, but in none were any flagellates found. 

Further experiments were made with flies bred in the laboratory. 
Two bred flies were fed upon the infected guinea-pig the day after 
hatching, and three days later hexpetomonas w^ere found in the mid- 
gut of each. There were none in the salivary glands or the proboscis. 
A^ controls two bred flies which had not been fed upon tbe guinea-pig 
Were dissected and no flagellates were found. 
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(39) Laveran (A.). All Siijet des Infectious des Souris par le Trfpam- 
soma dtiUoni. [The Infection of Mice with 1\ duUoni}"—Bult Soc. 
Path ExoL 1913, Nov. Vol. 6. ■No. 9. pp. 626-627. 

Tlie author received six mice inoculated with the trypanosome from 
Senegal. The species of mouse was Mus niaurm. They were all. 
sliewing trypanosomes in their bl,ood at the ti,me of arrival. Four 
of these ini,ce were l?i,lled for tlie inoculation of wliit'^e mice, and the 
i,nfectioii was followed by periodical examinations in tlie otlier two. 

The author was unaware how long the m.ice .had been infected before 
they came into his' possession, but after their arr.i.val they lived for 
22 and 26 months and apparently died of old age. Trypanosomes 
could always be found in their blood in larger or smaller numbers. 

Two of the white mice i.noculated appeared to make complete 
recoveries, trypanosomes disappearing from their blood after seven 
and four and a half months respectively. 

It was shewn by inoculation that the progeny of infected mice 
possessed no im.miini.ty. 

(40) Laveran (A.). Trypauotoxines. Essais dTmmunisatiou cantre les 
Trypanosomes. — Bull. Sac. Path. ExoL 1913. Dec. ¥ol. 6. 
No, 10. pp. 693--698. 

The author has repeated with slight modifications the experiments 
of gcHiLi.iNG and Eondoni regarding the production of trypano- 
toxines in liquids containing d^ad trypanosomes, when these are 
heated for certain periods at 37° 0., and the immunising effects of 
sub-toxic doses of such materials. He has failed to procluce eithe.r 
the toxic or the iinmiinising effect, and concludes with regard to tins 
latter that when the results are not entirely negative tliey are partiai, 
and inconstant. 

(41) Levaditi (C.) & Mutermilch (St.). Recherches sur la Pro- 
duction des Anticorps chez les Animaux Trypanosomi6s et tralt6$ 
par le Salvarsan.— Sog. Path. ExoL 1913, Dec. Vol 6. 
No. 10. pp. 699-704. 

The authors’ experiments in connection with this subject, which have 
not been previously published, were carried out in 1911, and the reason 
for their publication lies in the publication of the results obtained by 
Mabguli.es, and Ellis and SwiET. 

They find that if 606 ” be administered intraperitoneally to rats 
infected with nagana, on the -third day of infection, when the try-, 
panosomes are numerous in the blood, the seru.m becomes trypanocidal 
two hours later. The longer the period elapsing between the disappear-' 
ance of the trypanosomes from the blood and the taking of the sample 
of serum the less is its ' trypanocidal power. This power' 'clisappea.rs, 
completely: by the' 30th hour. The fact that heating, the-' serutn ,to 
66° C.'does- not, destroy„its,trypanoo,idal power indicates 'that it is, not 
due to 'trypanolytie properties of, the serum, but. to tlie „ presence of 

Oil the- other, 'hand,,. evidence' is. furnished by the experiments that, 
in spite of ''the; richness, of. the, bloG-d’'in'trypanosomes.and' the .-consider- 
'able quantity, of antige'n liberated- by the- aoti'on of the drug, ', antibodies 
do -not make.their 'appearance until the, 6th' -day , -after inoculation. , , ,' 
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(42) Schilling (C.) & Rondoni (P.). Tossine Tripanosomielie e 
Immunlta di fronte ai Tripanosomi. [Trypano-toxins and 
Immunity against Trypanosomes.] — Lo Sperimentale. 1913. 
Nov. 13. VoL 67. No. 5. pp. 595-613. 

In tliis paper the authors record the toxic effects of inoculating mice 
with suspensions of trypanosomes kept at 37° C. for variable periods. 

They also found that emulsions of trypanosomes heated to 37° C. 
for certain periods were capable of conferring a degree of immunity. 

(43) Johnston (J. E. L.) & Macfie (J. W. Scott). Observations on 
the Action on Trypanosomes of certain Drugs and of Staphylococcus 
•pyogenes. — Jl. London School Trap. Med. 1913. Nov. Vol. 2. 
No* 3. pp. 207-212. 

This paper contains the records of a few investigations carried out 
with bromine, iodine, and osmic acid and also Staphylococcus pyogenes. 
The experiments were made in vitro and in vivo, but the results were 
almost entirely negative in character. 

A few initial experiments were made to determine the effects of 
dilute solutions of iodine, bromine, and osmic acid upon trypanosomes 
in cover-'slip preparations. The results obtained were very incon- 
elusive. 

In the experiments carried out on living animals, sheep infected with 
1\ vivax and rats infected with T. lewisi were used. In the case of 
the sheep the injections were given intravenously, and in the rats 
subcutaneously. The solutions used were : — Tincture of iodine in 
distilled water in the proportion of 7 minims to the drachm, 2*5 per 
cent, bromine in the same proportion, and 2 per cent, osmic acid, 12 
minims to the drachm. The rats received doses varying from 5 to 
20 minims, and the sheep, of which only one appears to have been 
subjected to experiment, w^as given one drachm of pure tincture of 
iodineintravenously. The drugs appeared to have a disturbing 'effect 
not only on the trypanosomes but also on the hosts. The authors 
consider that trypanophagocytosis occurs and that large numbers of 
trypanosomes may be rapidly destroyed by this means. 

The injection of staphylococcus vaccines into rats infected with 
T. appeared to be without effect. 

(44) Macfie (J. W. Scott) & Johnston (J. E. L.). Auto- 
Erythrophagocytosis as an Aid to the Diagnosis of Trypanosomiasis. 
(Freliminary Communication.)— JL London School Trop, Med, 
1913. Nov. VoL 2. No. 3* pp. 212-21^^^ 

The authors have observed the ingestion of red cells by leucocytes 
to which attention was drawn by Connal and others. They have 
made obseivations using T, le%m% a trypanosome resembling 
T. gambiense from a case of sleeping sickness, and T. diitioni. They 
divide their cases into the following three groups 

1. Those in which leucocytes containing red cells were present in 
blood which subsequently contained trypanosomes. 

2. Those in which leucocytes containing red cells and trypanosomes 
w^ere present at the same time..- ■ 

3. Those in which leucocytes containing red cells were found after 
the; disappearance of; trypanosomes. 



28 [Marcli, 1,9 1 i. 

The ra,tio of cells containing red corpuscles to otlicir leucocytes is 
seldo,iri liiglHu* than 1 per cent. 

The suggestion is put forward that erythr<:)pha:g()cytosis iiiay be 
a iiiateriiil aifl in. the diagnosis of tiypanosoiniasis. 

(45) lioL.LE (W.), IIartoch (0.), Roth.rrmijk.dt (i\L), & Sghurmann 
(W.). C,lieiiiotherapeutische Experimentalstiidien foei Trypanoso- 
menlnfektloneo. [Experimental Chcmotlierapciitic Investigations 
in connection with Trypanosome Infections.]— f. 
ImMUfiitdls. 11 , experim, Theraprie. 1.013. Aug. 5. Vol. 19» 
No. 1. pp. 66--9'7, 

This -paper contains a repetition of results previously publish, ed 
(see References 194 and 556, VoL 1, this Ikdhtin) together with a 
description of, some further experiments with antimony trloxide. 

A ttention is dxa,wii. to the necessity of a thorough study of; the actions 
of various compounds of antimony, as- in th.e past it has' been compared 
too cl,()seJy with arsenic . 

Experiments -Avere carried out usi'ng metallic antimony reduced to a 
fine powder and suspended in oil. This material Avas injected 
intramuscularly into mice infected with nagana. 

The strain of trypanosomes used was invariably fatal in five days, 
and the drug was administered on the 2nd or 3rd day. 

It was found that the toxic dose was 5 rng. per 10 g. body weigh, t, 
and that 1 mg. caused a disappearance of trypanosomes Avith tiie 
utrnost certainty, ond no relapses occurred. Larger doses invarial„)]y 
produced poisoning. 

Numero'us oi,ganic and inorganic compounds oi* ai:i,ti,!:,n()ny wem 
tested with the object of finding out tlie connection l)(d:Ave.en tlieir 
composition and their therapeutic effects. Peiitavaleiit {.‘ompoimds 
Avere found to be by far less toxic tlian the trivalent but 1:.lnyy wem 
practically without therapeutic e.ffect in trypanosome infect ions. The 
trivalent compounds were both toxic and tryparuocjidal, pa^rticularly 
the trioxide, to which the authors give the name Trixidin.’’ 

Experiments showed that a dose of 120 mg. per 10 g. body weiglit 
produced neither acute nor chronic toxic elfects, nor did it produce any 
changes in the blood or organs. 

It was observed that the intramuscular injections of large doses o;f 
^'Trixidin ” into rabbits, dogs, and apes AvaKS liable to lead to abscc^ss 
formation.. Experiments are being carried out Avith tlie object of 
avoiding th,is by distributing the injectio,ns over di.l,:fe:reut parts -of the 
body. 

- 'Trixidi,n ’’ is insoluble in water and is akiwly absorbed. 

While mice Avithstaiid: the injection of 100 nig. fier 10 g. body weight, 
one hundredth; part of this quantity is effective , in th,o treatment of 
experimental nagana in them. 

The, injection of suffi,ciently large 'doses of 'ITrixidin** protected 
',mice, in the , majority cases when inoculated as, much 'as, 16, 'days after 
with naga'na.a'ttd. up , to the time ,of wr,iting;tbisimm'unity 'bad lasted, 
'91 days. 

' A list'is -included in the paper shewing a -number' of e.oinp,ounds' of 
various, ', metals , 'which were tried' -''and, wbich' we're found tO'" be ■ either 
useless, or, though useful, impracticable in application. ' ' ' . ' 
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Tiie authors have been able to effect cures with drugs, which when 
injected either lead to intoxication or permit of relapses, by applying 
them externally in the form of salves. 

Trixidin ” was found to be ineffectual in the treatment of 
mice infected with the spirochaete of African relapsing fever and 
Schizotryioanum cruzi, 

(46) Mo.otort (F.). Essais de Traitement des Trypanosomiases 
expMmentales par FArs^nopMnylglycine. — Bull. Soc. Path. ExoL 
1913. Oct. Vol. 6. No. 8. pp. 588-690. 

The author’s experiments have been carried out with adult mice 
inoculated with T. gambiense, T. rhodesiense, T. diniorphon, and 
T, congolense. 

In the majority of cases the dose employed was 3 mg., but mice 
tolerate twice or three times this dose without shewing any symptoms. 
The drug was administered by intramuscular injection. Brief details 
are given of four series of experiments made with the trypanosomes 
mentioned and the results arrived at may be summarised as follows : — 

In all, fourteen animals inoculated with the tw'o human trypano- 
somes were treated and in no case wus there a relapse, the animals 
being kept under observation up to 86 days in the case of the gambiense, 
and 64 days in the case of the rhodesiense. 

Of five animals infected wdth T. diniorplion only one shewed a 
relapse during a period of 75 days. 

Seven mice inoculated with T. congolense wure put under treatment 
with doses of 3, 6, and 9 mg., but in no instance did the drug have any 
effect beyond a brief disappearance of the trypanosomes from the 
Blood. ' ' 

(47) Heckenboth (F.) & Blanchard (M.). Le N^osalvarsan dam 
le Traitement de la Trypanosomiase humaine. — Bull. Soc. Path.. 
Exot 1913. Oct. Vol. 6. No. 8. pp. 591-512. 

In this paper the authors publish the results obtained in the treatment 
of human trypanosomiasis with a (single intravenous injection of 
neosalvarsan. In 16 cases the persons treated were in good condition 
and in the remainder in moderate or bad condition. 

The drug was administered dissolved in distilled water in the pro- 
portions of 0*15 g. and 0'45 g. per 25 cc. . ■ The dose varied from 1' eg. per 
kilog. to 2'1 eg. per kilog.' It was observed in some, cases in which the' 
dose was 1*5 eg.' or over 'that fever, vomiting, and diarrhoea occurred 
some hours after. 

The drag appears to .cause -a rapid disappearance of the trypanosomes 
from the blood, but acts with less certainty' upon : those in the Ijm- 
phatic glands. ' Trypanosomes- have been-discovered. by' gland puncture 
from 1 to 7 days after the administration of 1*7 eg. per kilog. of the 
drag. ^ ; 

Of the 25 cases treated 4 have not yet been re-examined, 9 have 
remained without relapse after an average period of 4| months, 2 died 
after 3 months and 1| months without relapse, and in 10 cases there 
has been a relapse after an average period of 2| months. 
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(48) Nag-ler (K.). Experimeatelle Studien fiber die Passage von 
ScMzotrypanum cmzi Chagas dutch einheimisclie Tiere. Tell I. 
[The Passage of ScMzotrypanum cruzi through Indigenous 
Animals.]— GWmZ6. f. BaU. 1. Abt., Orig. 1913. Oct. 4. Vol 
71. No. 2/3. pp. 202-206. With 1 plate. 

The author’s conclusions are as follows 

1. Mice, rats, guinea-pigs, rabbits, dogs, and cats are susceptible to 
infection with BGhizoirypannm criizL It has not been found possible to 
transmit the parasite to canaries, lizards, and frogs. 

2. The parasite, is not transmitted hereditarily. 

3. Infection experiments with insects failed. 

4. The male ’’ and “ female ” forms described by Chagas as sexual 
individuals are vegetative forms. 

d. No morphological differences are to be observed in the parasite 
obtained from mice, rats, and guinea-pigs. 

6. In the peripheral blood, and even two hours after death, numerous 
divisions occur. 


SPIEOCHAETOSIS. 

(49) Marchoux (E.) & CouvY (L.). Argas et Spirochetes. Deiixieme 
Partie. Le Virus ehez I’Acarien. [Argas and Spirochaetes. 
Second Part. The Virus in the Tick.] — Ann, Inst, Pasteur, 1913. 
August. Vol. 27. No. 8. pp. 620-643. 

The/ autliors I'ecapitulate the facts which the}^ chiirn to iiave 
t^stahlished in tlie first portion of this paper (see this Ihdhtiny Vol I, 

No. 5, pp. 298 '301), viz., (1) the granules found in the tick stand in no 

relationship to tl],e spirochaete and therefore the nuethod o:f prescu''- 
vation of infection and hereditary transmission must be souglit^ idse- 
where ; (2) spiiocliaetes retain tlieir virulence in tlie coeloinic cavity of 
the tick as such., with the single modification of a decrc‘.a-se in thiclniess. 

In the second portion of the paper the authors propose to sliew tliat 
spirochaetes alone are responsible for the transmission of the infection. 

Experiments are quoted shewing that the i;n.ocu]ati<)n of material 
obtained by grinding up infected ticks sometimes produces i;nfectio:n 
but more usually confers immunity. It is further shewn tliat 
inoculation with a portion of an infected tick such as a salivary gland 
or an oviduct is also followed by immunity. 

That this immunity is not due to antibodies formed in the ti,ck 'wn.s 
shewn by the fact that if the material was heated to 55® 0. for five 
minutes, the power to infect was destroyed, while the power to confer 
immunity iem,ained. On the other hand if the lieatin,g was continued 
for ,20 minutes immun,ity did not result. TlicsC' residts agreC' with: 
those obtained .when material known to contain s.piroelmet.es is treated, 
in .exactly the s.ame way. , ' ■ It’ was also shewn that tl:ie filtration of such/ 
material destroyed its.p.ow'er both of infecting and immunising;"',', 

, Using WBiGHTlS' niethod'nf 'estimating, the niutiber of' spirochaetes' 
present' in a'. quantitj of .liquid, the aiithors have.caxTiedmut'.a number 
'of ' experiments , .'having ■■ for. their . ob j ect ' .the' ' e8ti,mation of,: the ■ number ' 
of spirochaetes required to confer immunity., and to , px'o.duce infection. 
.The bird' selected",, for, the,' experiments was.the' p'adda",and,'.t,he following 
results. were arrived,, at..',/ ’By intramuscular ■moculation^'it'''wa'S necessary 
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to iDject 20,000 spirociiaetes in order to set up infection. Immunity 
was conferred when the number of spirochaetes injected lay between 
17,000 and 735. If a smaller dose was administered no effect of any 
kind was produced. When intravenous inoculation was resorted to it 
was found that 17,000 spirochaetes caused infection, 70 conferred 
immunity, and 17 produced no efiect. Thirty spirochaetes introduced 
into a fowl’s egg during incubation suflB.ced to set up infection. The 
figures given do not pretend to be absolutely exact, but the authors 
claim that, since they have been working with a single strain and 
their results have always been concordant, the figures obtained are 
sufficiently exact. 

Marchoux and Couvy have been unable to find any coxal gland in 
argas and they believe that the so-called coxal fluid is in reality 
coelomic fluid which escapes by a process of rapid filtration. This, 
they believe, plays no part in the transmission of infection to the 
vertebrate host. 

Although numerous dissections have been made, spirochaetes have 
been fomid in exceptional cases only in the salivary glands and then 
only in small numbers in individuals, which have been starved for a 
fortnight. Examination of the excretory ducts of the salivary glands 
shewed that they contained considerable numbers of spirochaetes 
including numerous dividing forms. This was found to be the case 
even in ticks that had been starved for as long as two months. Further 
examinations shewed that after a meal the parasites had almost entirely 
disappeared from the excretory canal and that after an interval of 
from two to five days they were very numerous in the salivary glands, 
whence they passed to the excretory ducts. 

It is said that a meal of non-infected blood causes a fresh multi- 
plication of the parasite in the tick and fresh invasion of the excretory 
ducts. An infected tick which had become non-inf ective through 
starvation is said to have again become infective as a result of a meal 
of non-infected blood. 

Two explanations of the transmission of the infection through the 
egg of the tick, which the authors claim to have proved, are given. 
The secretion of the cephalic glands which serves to cement the eggs 
together contains spirochaetes and these are capable of penetrating 
the chitinous covering of the egg. The genital organs contain spiro- 
chaetes, as do the salivary glands, and these penetrate the ova. By 
means of a fine pipette the contents of washed eggs have been with- 
drawn and long slender spirochaetes have been detected with the 
ultramicroscope. The contents of 20 eggs injected into a padda 
failed to infect, but conferred immunity. A fowl’s egg which had 
been incubated for four days /was inoculated with the contents of two 
eggs. On the ninth day after inoculation an emulsion was made of 
the tissues of the embryo and though spirochaetes could not be detected 
by direct examination the injection of this material into a padda 
conferred immunity. The conclusions arrived at are as follows 

1. The injection hf a constant "quantity of material obtained by 
grinding up infected ticks sometimes causes infection and sometimes 

/, confers immunity. ■ 

2. The inf ectivity depends upon the number of spirochaetes contained 

■'."iiihhe ticks. ■ , . , /' , ■ ' 

3. The infective, immunising, and non-infective doses can be measured. 

v.;4.;/AlIthebrgans.'areinvad^hy 'the parasite.'' ' 
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5. The Bpirochaetes x'iass from the coelom to the acini of the salivary 
glands and collect in the excsretory canal. 

6. The saliva-ry secretion is the vehicle of infection. 

7. The spirochaetes are present in large numbers in tlie- cephalic glands 
and are able to penetrate the chitinous membrane of the eggs. 

8. The eggs of Argm 2 )ersieus contain spirochaetes, and a single one may 
contain more than 30. 


(50) Launoy (L.) & Lkvy-Bruhl (M.). LTnfeetion Spirillaire chez. 
les Ponies dthyroMdes. Ponvoir ¥acciiiant de leur Serum. [On 
Spirillar Infection in I'owls deprived of the Thyroid (?dands, and the, 
Immunising Power of their Serum.] — Oonigt. Rend. Soc. Biot 
1913. Nov. 14. Vol. 75. No. 31. ■ pp. 352-354. 

The authors’ conclusions are that in adult fowls, which have been 
infected with ;S. gaUinanm^ the thyroid glands appear to play no part 
in the resistance offered to infection nor in the rapidity with wiiicli 
and the extent to which antibodies are formed. 


(51) Launoy (L.). Le Fer du Sang chez la Poule normale et dans 
FMection par le Sgnrochaeta ynsffimarwm Marehoux et Salim 
[The Iron-Content of the Blood in Normal Fowls and in Fowls 
infected with S. gaUinarum.]~Compt, Rend. Soc. Biol. 1913. 
Oct. 24. Vol 75. No. 29. pp. 248-249. 

The iron-content of the blood of the fowl is on an average ()*()4:5 |:)er 
100 cubic centimetres. 

Bleeding docs not exert any influence on the blood content. 

In blood taken five days after infeed. ion 'with. 8. griUimrum tlic? iroii- 
content is 25 per cent, lower tlian the average. 


(52) Launoy (L.) & Levy-Bruhl (M.). Suf FAn^mie observ^e chez la 
Poiile an Cours de Flnfection par le Spirochaeta galUnanmi. [On 
Anaemia in Fowls in the course of Infection with S.g(dlmarimi .] — 
Compt. Rend. Soc. Biol. 1913. Oct, 24. Vol. 75. No. 29. pp. 
250-252. ■ 

The authors’ observations have been made upon tlie blood of fowls 
inoculated, with an attenuated strain of the spirochaetes *, parasites 
a,ppeaiing in the blood on tlie second (.lay, and d;isap|)earing' on.tlie 'Sth, 
orOth. 

In normal blood tlie number of red co,rpusoleB varies from 2,180,000 
to 3,160,000. During the course- of infection a diminution was observed 
from the time parasites appeared in 'the blood and tlie number steadily 
fell, until about the 5th day it was -reduced by 'half. 

'' By the 12 th or, 13th day 'the number had increased again to the 
normal' 

During, the : course' of the infection- very small .andwery large,, cor- 
puscles', -were „ encountered. '-■■'In addition, -to, ,these' 'there, were"' .many 
corpuscles which stained faintly or not at all with eosin. The latter 
was observed from the 3rd to the 10th day. 
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(53) Hata (S.). a Contribution to our Knowledge of the, CuItl?atioii 
of Spirochada fecurrens [recurrentis], (Paper read ' before the 
Section of Tropical Med. XVII International Medical Congress, 
London, 1913.) — Gentralhl, f. Baht, I, Abt., Orig. 1913. Nov. 
26. Vol. 72. No. 1/2. pp. 107-112. With 1 text-fig. 

The author has found that Noouchi’s medium for the cultivation of 
this spirochaete can be modified in such a way as to obviate the 
necessity of having ascitic fluid and rabbit kidney. He also finds that 
it is unnecessary to place sterile paraffin upon the top of the medium. 

The ascitic fluid can be replaced by horse serum. The serum is 
mixed with twice its volume of sterile physiological salt solution and 
the tubes are placed in a water bath at 58° C., the temperature being 
very slowly raised until in about three hours it stands at 70° 0. The 
tubes are kept at this temperature for 30 minutes. They are then set 
aside to cool. The medium forms an opaque semi-coagulated mass. 

Instead of rabbit kidney the author uses fragments of the buffy 
coat ” from the coagulum of the horse serum. This is cut into pieces 
about 1 centimetre in diameter and two or three pieces are pushed 
down to the bottom of the coagulated medium. 

When this medium is inoculated with blood containing the spiro- 
cliaete and the tubes incubated to 37° C., multiplication occurs by the 
second day and actively motile spirochaetes can be found in the medium 
up to the 10th to the llth day. The virulence of the organism is 
maintained in this medium better than in Noguchi’s. Mice inoculated 
with a 21 days culture have become infected. 

The author has a strain wliich has been passed through 27 passages 
in 150 days. 

Spirochaetes cultivated at 37° C. will remain alive for about three 
weeks, but cultures wliich are kept at room temperature from the 4th 
or 5th day will retain their vitality for as long as 60 days and possibly 
longer. 


LEISHMANIASIS. 

(54) Jannot (A.). Infection de la Souris avec le Virus de la Lelsh™ 
maniose Canine Naturelle. [Infection of Mice with Leishmania from 
Naturally Infected Dogs.]— /Soc. PaifA Exot. 1913. Dec. 
Vol. 6. No. 10. pp, 683-685. 

The author has succeeded in inoculating two mice with material 
taken from the bone marrow of two dogs which vrere found to be 
naturally infected in. Tunis., Erom these' a .'number of mice,, rats, and 
gerbils — 14- in all— were inoculated, but' only two ' mice' .became 
infected. Further passage experiments were not carried out. 

(55) .LEMAmE (G.), Seegent (B.),, LniiBiTiEB.' (A.), Reeherehes's'ur la 
■■ Lelshmaniose iu 'Chien'' ’d’ Alger. ■ ' [Eesearclies nn Canine Leish- 
' . maniasis in Algiers.]— ' ■ 1913. ' Oct. Vol.' 6. 

■'.:".,No.8. pp.fr79-581. ' ' 

Ill August 1912 the authors took up the examination of the dogs 
killed in Algiers with the object of ascertaining the percentage infebted 
with leishmania. They were unable to carry on their investigation 
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coiitimioiisly tliroiiglioiit the year, but they obtained complete records 
fox the two periods August to November 1912, and April to July 1913, 
The results are given in two tables (which appear to contain some 
arithmetical inaccuracies) and from these it may be gathered that 
during August and November no infected dogs were found among 44 
examined, while during September and October one infected an:iiiial 
was found in each month out of 73 and 88 examined. In this series 
of animal.s tlie examinations involved the preparation of smears from 
the spleen and bone marrow, four smears being made from each aniinai 
During the second period of four months, in addition to the prepara- 
tion of films, cultures were made from the hone marrow. , 

During this period 272 dogs were examined and seven infected 
animals were discovered. 

It would appear from this that, while the disease can be discovered 
,at all periods of the year, the figures indicate that more cases occur 
during the months of April and May than during July and August. 

It is said that' the greater number of cases found during this period 
is partly due to the fact that a greater number of dogs were examined 
and to the fact that cultivation was resorted to. In two cases positive 
cultivations were made when the first examinations of the films had 
been negative. 

A clinical fact noted by the atithors is that while some of the infected 
dogs shew lesions involving the skin, the eyes and the mucous mem- 
branes, others shew not the slightest evidence of skin lesions, but only 
extreme emaciation. 


(66) Laveban (A.). Kala-azar m^diterrau^en et Kala-azar Indien. — 
BvU, Soc. Path. ExoL 1913. Oct. "Vol. 6. No. 8. pp. 574-579. 

This paper is a resume of the report presenfc(3d 'by Lavi<iean and 
N'ICOELE at the XVIItli International Congress of MediciiK'^ held in 
London in August 1913. 

MALARIAL AND OTHER PROTOZOAL PARASITES OF 
THE BLOOD. 

(57) Bbuoe (David), Harvey (D.), PIamertok (A. E.), & Lady Bruce. 
Plasmodium cephahpM, sp. nov. — Proc. Roy. Soc. 1913. Oct. L 
Series B. Vol 87. No. B. 592. pp. 45-47. With 2 plates. 

This parasite has been observed in the blood of two duikers in 
captivity. In one of them the attack was acute and the parasite was. 
present in the blood for four days only. In the otlier' the iiifect/ioii 
took a chronic course, organisms having persisted in the blood, for a' 
period of some months. 

The gametes are , circular, and the schizonts give rise to: 8 'to, 12 
merozoites. Invaded corpuscles shewed marked .enlargement and 
' paleness of '.colour. . . , The pigment is collected into a single mass.,'. There 
is intense concentration of the portion' of the red cell within' .the .food 
vacuole. ' The., parasite is remarkable . for 'its '., size, ''free "merozoites, 
'.sometimes measuring . 3*5 by '4 microns, this . being,' about,'' the size of 
'.the' normal 'red cell ,of,„'the antelope,., -A'' full-grown 'schizont. before 
cleavage, of the: 'protoplasm may mea^urelO, microns' itt diameterc ' ' "' 
'■■The dmker.,in''wM'Chthe',infection''mn a-'Chronic'COuiBe'^ 
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near the lake shore, and parasites were found in its blood a few weeks 
after its arrival at Kasu Hill. The animal was about three months 
old. It was probably infected before capture. The other animal was 
captured on the plateau and had been in captivity for six months before 
being brought to Kasu. It would appear that its infection was 
contracted locally. 

The infection was discovered at the height of the dry season and 
though a systematic search was made no mosquitoes could be found. 

Another young duiker, a reedbuck and a hartebeeste were in the 
same compound, but no parasites could be discovered in their blood. 

(58) Leger (M.) & Bouilliez (M.). Recherches Exp^rimentales sur 
Plasmodium inui Haiberstaedter et Prowazek d’un Macacus cyno^^ 
molgus, [Experimental Investigations regarding Plasmodium 
inui of Macacus cynomolgus.l — Ann. Inst. Pasteur. 1913. Nov. 
VoL 27. No. 11. pp. 955-985. 

This paper is an amplification of those already published by the 
authors (see this Bulletin Vol. 1, Abstracts Nos. 172 and 531). The 
points dealt with are the following : — ^morphology, transmission by 
inoculation, the course of the experimental infection, attempts to 
transmit the infection to animals other than monkeys, the efiects of 
quinine and splenectomy, attempts to cultivate the parasite, and the 
identification of the organism. 

In the fresh state the parasites appear as round, ovoid, or amoeboid 
bodies within the corpuscles. Young parasites are difficult to recognise 
as they do not contain any pigment, and the gametes are distinguishable 
from the schizonts by the fact that the pigment contained in them is 
greater in amount and the individual granules are of larger size. The 
only free parasites seen are the gametes and young merozoites. The 
authors have never observed flagellation of the microgametocytes. 

In stained preparations the following details can be observed. 
Young schizonts are round in shape and measure rather less than 2 
microns in diameter. They are devoid of pigment and their vacuole- 
like nucleus contains a caryosome. This caryosome is sometimes 
rounded in shape and centrally placed, but it may be peripherally 
placed, producing a signet ring appearance. Occasionally two caryo- 
somes are present and these may be placed at opposite poles of the 
parasite, or side by side and connected by a delicate filament. A 
single corpuscle may be occupied by two or three parasites. 

In older parasites the caryosome may be curved or rod-like. As 
the schizont increases in size, it becomes rounded and its protoplasm 
contains an increasing number of small pigment granules. 

The maximum number of merozoites produced by schizogony is 16, 
and the pigment becomes collected together into a small mass in the 
centre of the parasite. . 

Microgametes are roimded or polyhedral, and contain a number of 
pigment granules scattered through their body. The nucleus, which 
occupies about a quarter of the parasite, takes the form of a number 
of rods of chromatin embedded in a pink matrix. Macrogametes 
are usually larger than the male elements and are often somewhat square 
in shape. Their protoplasm stains a deep blue tint. The pigment 
granules are smaller than in the microgametocyte and the nucleus 
stains deeply. 
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Eed corpuscles containing parasites are not enlarged n.or deformed, 
and tliey stain as intensely as those containing no parasites. At an 
advanced stage of infection there is marked anisocytosis with a pre- 
poiiderance of niegalocytes, and it is remarkable that these are 
practically never invaded by parasites, while the microcytes frequently 
are. Polychromasia is not uncommonly seen, but no punctate 
basophilia has been observed. 

The schixogonic cycle occupies 48 hours. 

The parasite does not correspond exactly with any of the three 
malarial organisms of man, but possesses to some degree the principal 
characters of all three. 

Inoculating intramuscularly, subcutaneously, and intrapeiitoneally, 
the authors have passed the virUvS through seventeen passages, and 
have infected the following species :~Macaeiis cynomolgiis^ M. siniens, 
M, rhesus, M. mmestrinus, Cercopithecus cdllitnchus, 0. patas, 0. cephis, 
and Papio miiibis. Two chimpanzees, a and a 

maki were found to be refractory. 

The disease as 'Observed in animals- experimentally infected occtirs- 
in two forms— acute and chronic. 

The acute form is the more frequently seen. Parasites make -tlieir 
appearance in the blood in from 4 to' 9 days after inoculation, and 
death takes place in from ' 10 to 18 days, the period elapsing between 
the ' appearance of parasites in the blood -and death never exceeding 
10 days. Fifty per cent, of the red corpuscles may be invaded, and a 
single corpuscle may contain three parasites. 

At the post-mortem examination there is not always observcM:!, 
enlargement of the liver and spleen, but these organs are grey or evei:i 
black in ' colour. Preparations from tliese organs and from tlie lungs 
in some cases shew tliat there is an abunda:n,t i,n01tration witli pigment. 
This is sometimes free and sometimes included within large mono- 
nuclear leucocytes and epithelial cells. 

The virulence of the organism was neither exalted no'r afytenuated 
by the passages. 

In the chronic form of the disease the period of incubation is not 
sensibly longer than in the acute form, and it is charactorivStic of this 
form of the disease that there are periods during wliicli the parasite 
disappears from the circulation. After their first appearance in the 
blood they steadily increase in numbers for a time and then disappear 
„ either suddenly or gradually. The crisis may last for a week or' even 
a month. During the relapse ''which" follows parasites imry be as 
- numerous or s],ightly less, numerous, than during' tlie crisis. , As a' rule, 
there are two relapses and exce'ptionally three. 

During a period of five or -six weeks the animal does not appear tx> 
suffer in health, but subsequently it becomes' dull and ceases’ to feed. 
Contrary to what , is ' observed in 'the acute cases there is' -8ometimes 
„ diarrhoea,, but the haematuria and haemoglobinuria observed'in acute 
cases' have, not' keen seen in chronic ones. ■ The infection causes little 
or 'BO rise of temperature. 

', All hho; monkeys . in .which the ■■dise,ase took 'a chronic course, - with" the 
exception' of 'one, . died after ' a io'nger-- or .,8horter interval. ■ At, the time'' 
of death'-' 'There were' no parasites, in' the'..-klood-- and'',n^ been 
observed for a variable length of time 'previously*" ' ' Although 'parasites 
could not be discovered, the blood of one monkey which survived 
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223 days proved infective by inoculation. One animal bad survived for 
nine inontbs at tbe time of writing. Tbe authors have failed to infect 
animals other than monkeys. Quinine as a prophylactic was found 
to be of doubtful value, and as a curative to be useless. 

Splenectomy was practised upon an animal six months after 
inoculation when it appeared to have been free from parasites for 
some time. Parasites again made their appearance in the blood after 
the operation and the animal died during the following month. The 
operation Avas performed upon a second monkey before inoculation 
and the animal died of the chronic form of the disease four months 
afterwards. 

The authors never observed tbe morphological changes in the parasite 
described by Buoxiol as occurring in animals upon which splenectomy 
had been performed. 

Following Bass’s technique the authors have succeeded in obtaining 
a continuation of the development of the parasite in vitro at about 
22° C., but subcultures failed in every case, Citrated infective blood 
kept upon ice proved to be infective five days later and in another 
instance well stained preparations could be made from blood preserved 
in a similar manner for a month, but an animal inoculated on the 
eighth day failed to become infected. 

The authors believe that the parasite is Plasmodium inui Halber- 
stadter and Prowazek, to which species they also assign PI. cymmolgi 
Mayer. 

(59) JoYEUX (C.). Note sur quelques Protozoaires Sanguicoies et 
Intestinaux observes en Quince frangaise. [Some Protozoal Para- 
sites of the Blood and Intestines observed in French Guinea,] 
—Bull. Soc. Path. Exot. 1913, Nov. Vol. 6. No. 9. pp. 612-615. 

No new parasites are described in this paper, the author’s object being 
to add to knowledge regarding the distribution and frequence of 
organisms already known. 

(60) ViSENTixi (A.), Gli Emoparassiti della Talpa in Italia, [The 
Blood Parasites of the Mole in Italy.] — Arch. f. Protisienhunde. 
1913. Dec. 11. Vol. 32. No. 2. pp. 257-266. With 1 plate. 

In 30 per cent, of the moles examined the author has found 
Trypanosoma talpae, Siiid Elleipsosoma thomsoni in per cent. 
He has also observed GrahameUa talpae Brumpt, regarding the parasitic 
nature of which there appears to be great uncertainty. 

(61) Molbovax (J.). : Beitrag zur ■ Entwickelung des Lcucoeytozoon 
ziemanni (Laveran). [The Development of Leucocytozoon zie- 
manm.Y--dentfalb. f. BahL A.Ah%.Ong. l^\Z. Sept. 27. Vol. 71. 
No. 1. pp. 66-69. With I plate. 

Two screech owls, which had shewn the gametes of this parasite in 
their blood during life, were examined by the author after death, and in 
films prepared from the lungs, heart, brain, kidneys and bone 
marrow young endocellular scHzonts were found. In addition to 
these, young male and female gametes were found. The scHzonts 
contained as many as 30 nuclei. The spleen was not examined. 
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Tlie young scliizonts skew a central nucleus of loose texture 
siirroiiiicled "in most instances by particles of cliromatiii. The 
cytoplasm, is alveolar in structure. 

' As the parasite increases in size changes are to be observed in the 
nucleus. This becomes divided into a larger loose-textured portion 
and a smaller portion of very close texture. The smaller portion 
takes part in the formation of the nuclei of tlie scliizonts, while the 
larger portion gradually increases in size, becomes less distinctly 
marked off, and finally disappears. 

mi. .j...* ...... . X. ■*■... 1 j j-T- i. 


of the nierozoites has not as yet been observed. 

In a small proportion of the parasites nuclear 


division does .not 


occur* 


TOXOPLASMOSIS. 

(62) PiXELL (H. L. M.). Notes on Toxoplasma gondii — Proc. Roy, 
Soc, 1913. Oct. Series B. Vol 87. No. B. 592. ■ pp. 67^77. 
With 1 plate. 

The parasite proves fatal to mice inoculated intraperitoneally in 
from five to 15 days. There may be an abundant or scanty peritoneal 
exudate, and the number of parasites present in this is not in proportion 
to the amount of exudate. Often parasites are scantily present in 
cases in which the infection runs an acute course. The parasites in 
the exudate are either free or enclosed in cells— mononuclear leucocytes 
or m,acrophages. Exami.nation of ■ the mesentery shews that tiie 
endothelial cells and the co,nnective tissue cells may contain ■ large, 
numbers of parasites. The abdominal and thoracic organs may contain 
a few. 

Multiplication.' takes place by a process of simple division. Occasion- 
ally a number of parasites situated side by side divj,d,c in dil!e;re,iit pla,nes 
producing an appearance suggestive of cyst formation. .A,ttempts to 
cultivate the parasite on a number of different media failed. 

The author was unable to infect pigeons from mice, and it is stated 
that Nicollb has observed the same fact. 

(63) Cauhsti (A) & Maoiel (J.). Toxoplasmose .naturelle du CMen. 
[Natural Toxoplasmosis of the dog.}—B'ull Soc. Path ExoL 
1913. Dec. Vol 6. No. 10. pp. 681-683. 

'.Two puppies which were born in the Institute (S. Paulo, dBra^zil) 
had been inoculated with the virus of a little-known, disease of the clog 
termed nambiuvu.’’ The animals died within a fortnight of each 
other (after an interval which is not stated) and, while the parasite 
of '''iiambiuvu” could not'be 'detected, Toxoplasma was 'founA., 

„■ Post-mortem examinations were made immediately after death and 
.the .following lesions were found:— a small amount of serous 'exudate, 
in the ..thoracic and abdominal cavities," some areas of pneumonia in,: 
the lungs; and' marked, hyperaemia -of the liver and kidneys, '/Toxo-,' 
plasma' was especially numerous,- in ..the 'lungs; but' it -was also iound in, 
the' liver, kidneys, bone marrow;- and. spleein'd'^ 

- .An- emiilsion' of ''th6;,organs.-''of'''each^of 'these dogs', was. used 'for the 
successful 'inoculatioir. of, .other- dogs '-aM p'igeoiis.,' ■ 
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Young dogs are particularly susceptible, and death, takes place in 
from ^8 to ^ 12 , days, the lesions found at the post-mortem being 
identical with those encountered in natural cases. Adult dogs as a 
rule fail to become infected even when massive doses of virus are used. 

The pigeons died in from 12 to 19 days. The parasite has been 
passed through a series of pigeons, and in some instances a sjnmptoin 
which has already been recorded by one of the authors, namely oedema 
of the eyelids and cloaca, has been observed. The parasite is very 
numerously present in the oedematous tissue. 

In view of the facts that the morphology of the parasite occurring 
in natural and experimental cases in the dog and pigeon is 
identical with that found in the rabbit and pigeon, and the 
pathogenic ranges of Tax. cams and Tox. cuniculi are the same, it 
appears to be very doubtful whether the two should be considered to 
be different species. 


HELMINTHS. 

(64) Leiper (R. T.). Seven Helminthological Notes. — Jl. London School 
Tfop. Med. 1913. Nov. Vol. 2. Part. 3. pp. 175-178. With 
1 text-fig. [(d.) Flukes in the Dog in Asia. pp. 176-177,] 

The trematodes recorded hitherto from the dog in Asia are : 
Schistosoma japonicuni, Paragonimus tvestermanii, Clonorchis endemiciiSi 
and OpisthorcJiis noverca. As a result of the examination of material 
sent from Formosa three further parasites have to be added to the list. 
These :—Heterophyes heterophyeSy Yokogawa yokogawa, and a new 
species Gentrocestus cus'pidatus, var. caninus. 

With the exception of the last these flulres are parasitic in man. 
Hetefophyes has been found in two instances, in a Chinaman and in 
a Japanese at the Albert Dock Hospital. Yokogawa is said to be 
sporadic in man and the dog in Korea, Japan, and Formosa. A single 
specimen of Gentrocestus was present in a slide of faeces from the dog 
and, although the parasite closely agrees with that described by Looss 
as occurring in the kite in Egypt, Leiper follows Looss's ruling and 
classifies the parasite of the dog as a distinct variety naming it Centro- 
cestus cuspidatus, YQX. caninus. 

The specimen from the dog differs from that described by Looss in 
that there are only 28 spines round the mouth instead of 36, but some 
of the spines may have been lost. 

(65) Peicolo (A,). Sur la Filaire Mmatique du ■ Cliameau. [On the 
Blood Filaria of the CB>mel.]—Centralbl f. Baht. 1. Abt., Orig. 
1913. Oot. 4. Vol. 71. No. 2/3. pp. 199-200. 

In this paper the author describes the adult forms of the larval 
filariae found by him in the blood of camels in Tripoli and described 
in the 1913, January 11. 

He states that he has placed beyond all doubt the relationship 
between the larvae and the adults. 

Filariasis of the camel generally occurs during the hot weather, and 
the larvae are almost exclusively found in the blood during the night. 

Male and female parasites have been found in the blood vessels of 
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tte Iniig upon two occasions, and in tliose of tlie testicles on six. They 
appear to be capable of escaping easily from the Innien and, except 
during the first stage of tlieir existence, they do not appear to become 
attached to the vessel walls. 

The lungs in which the author found the parasites sliewed calcareous 
nodules, but the association between these and the worms is doubtful. 

In infested testicles there is a condition of liypertropliic sclerosis. 
The testicles are increased in size and are firmer than normal, the 
surface presenting a bosselated appearance. Microscopic examination 
shews that the testicular substance is for the most part replaced hj 
connective tissue. 

■The female has the appearance of a thick strand of catgut with, a 
slight tinge of pink colouration. The length of the worm is about 22 
centimetres and the thickness 666 microns. The head is large, measur- 
ing about 140 microns, and it is suddenly constricted posteriorly to 
form the neck, which is about 117 microns in length and rather more 
slender than the head. The body of the worm attains its maximioii 
thickness at about the point where the ovaries first become visible. 
The tail terminates in a truncated point. 

The ovaries contain thousands of cells in difierent stages of develop- 
ment. They are polygonal in outline, measuring about 30 microns in 
length and varying from 11 to 20 in width. 

The eggs contain embryos in different stages of development and 
measure 32 by 12 to 15 microns. . 

The male worm resembles a thin strand of catgut a,nd measures from 
8 to 12 centimetres in length by 300 microns in thickness. The 
head, .which measures 105 microns, is separated by a very short and 
sliglitly marked constriction from the bo-dy. Tlie caudal cxtre,mity of 
the body is very slender and is shaped like a corkscrew with three 
turns. 

■ . The presence of the adult worms in the testicles does not apear to 
give rise to any symptoms. The pathogenic role of the larvae has not 
yet been investigated. 

The author suggests the name Filaria liaenmdca cmmli for tlie. 
parasite. , 

(66) Pricolo (A.) Strongle capillaire 'dii Chameau. [Strongylus of 
the Cmitty-Centralbl, f. Baht, 1. Abt., Orig. 1913. Oct. 4. 
Vol 71.. No. 2/3. , pp. 201-202. 

The author has found this parasite in the small intestine of camels 
in Tripoli. 

' The males and females are about the same size with the exception 
that the .posterior portion of the male- is a little more slender .than the; 
corresponding portion of the female. 

,;:'The, '.worm measures from- 5 -to.. 7 , millimetres in length, and.' it. 
gradually increases' in, thickness from the head, .which measures '.about 
'18; microns, toa' maximum of 100 microns, -which it attains ..close tothe 
posterior , extremity of .the body*.' '.The 'female ends. iU' a^'short cone. 
Occasionally there is a small appendage .. resembling a wing on either 
side.of 'the head. ,,■* 

The head is curled round in a hook-like manner, but this is probably 
a post-mortem change. The mouth is unarmed. The uterus appears 
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to be straiglit and single, and the eggs which are double-contoured 
measure 90 by 45 microns. 

The anterior extremity of the male worm is not hook-like. At a 
point 10 microns in front of the bursa is situated the anus which has 
a brown colour and is shaped like a fork with three prongs. The 
posterior prong is slender and cylindrical and is directed towards 
the bursa and terminates in a Idnd of knob. The two posterior 
(anterior ?) prongs are wide and flattened, and are directed 
forwards enclosing a space which is divided into two by two small 
appendages attached to the anterior prongs. 

The worm appears to be of very constant occurrence in tbe small 
intestine of the camel, as the author has found it whenever he has made 
a search. It is frequently associated with haemorrhages, hyperaemia 
and catarrh of the mucous membrane. 

Possibly the worm is that which has been described under the name 
Strongylus instabilis in other mammals. 


ANTHRAX. 

(GT) Holmes (J, D. E.). A Mote on the McFadyean Staining Reaction 
f or Anthrax Bacilli . — Agricultural Research InstiMe,Pusa^ Bulletin 
No. 36. 1913. pp. 1-3. With 1 plate. (Superintendent 

Government Printing, Calcutta.) 

The author shews that the view expressed by Mitteb, (JL Troj). Vet. 
ScL VoL 4, No. 1, pp. 68-70) regarding a supposed diSerence between 
the staining reactions of anthrax bacilli in Bengal and in Europe is 
incorrect, tiie probability being that the technique of the McFadyean 
method of staining was incorrectly carried out. 

(68) Howaei) (G. G.). Anthrax in Elephants. — Vet. Record. 1913. 
Aug. 2. Vol. 26. No. 1308. pp. 69-71. 

This note describes briefly outbreaks in two herds and the author 
explains that the brief nature of the record is due to the difficulties in 
the way of obtaining a more detailed one. 

The animals involved in the outbreak lived entirely in the Jungle at 
distances varying from 2 to 12 days march from headquarters. 
During the off” season (March, April, and May) they are caught once 
daily and brought into camp for inspection by the head rider and then 
released again to, graze.' 

At the commencement of the outbreak three animals died and the 
diagnosis was made upon the examination of blood smears forwarded 
to headquarters. After forced marching the author arrived at the 
infected area on the following day and found another animal shewing 
signs of illness. The animal was dull and had a haggard look. There 
was a swelling on the right side just below the scapula which was hot 
and painfuL Examination of the blood while the animal was still 
alive shewed that a few anthrax bacilli were present in it. The animal 
died early the following morning, six hours after the bacilli had been 
fotmd in the blood, and at the time of death bacilli were very 
numerously present. 

The same day another animal was observed to be dull, and to have 
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a, watery clisclia,rge from tlie eyes. In this case also there was a small, 
welhde, fined swel'ling below tlxe right scapula resulting in lameness. 
In both of tlu'se animals it was impossible to get any temperature taken 
on account of tlieir -vicioxisness. The swelli.ng was coiitiiiiiously 
fomented with hot water and on the fourth day it burst i,n tliree places. 
Ba,cdli were not found in tliis animal’s blood, and altliougli the animal 
lost greatly in condition it eventually recovered. On the day that this 
animal was iix’st observed to be ill another elepliant shewed symptoms 
and it died on the following day, anthrax being confirmed by micro-' 
scopic examination. Three days later anotlier animal died of anthrax 
and one otlier became ill but recovered. In four of tlie animals there 
was a swelling on. the right side. 


EABIES. 

(69) Nocijchi (IL). Contribution to the Cultivation of the Parasite of 
RaMes.— JL Ezperimental Med, 1913. Sept, VoL 18. No, 3. 
pp. 314-316. With 1 plate. 

This paper ciontaiiis a brief account of what the author clainiB to be 
the parasit/e of rabies' in a:rti:fi-cial cultures. The method era,pl()yed 
was tdiat used for the cultivation of the spirochaete of relapsing fever. 

In cultures made either from the street,” passage,” or '“. fixed ” 
virus 'minute g'rarmlar and coarser pleomorphic chromatoid bodies mak(5 
their appearance and these can be found in sub-cultures tlirough. ina,ny 
generations. The smallest of these bodies arc just on tlie borders of 
visibility with, a 2 mm. lens. On a numlxir (,)f occasions th(»! autlior 
has observed in certain cultures rounded or oval nucleated, structures 
provided with an enclosing membrane and (|uite dif!ei’(xnt i,n appear*- 
ance from the granular bodies. The appearance ol‘ these Inxlic^s i,n 
the cultures was siid,den and after persisting for four or fi,ve days tliey 
disappeared, their disappearance coinciding wntli an i„ucreavse in tire 
luimber of small granular bodies. 

Experimental inoculation of dogs, rabbits, and guinea-pigs with, 
cultures containing the nucleated or the granular bodies has given rise 
to rabies, as shewn by the typical symptoms and positive animal 
inoculations, the granular and nucleated bodies being found in the 
brains of the animals so infected, 

A . paper substantially the same as this appears i,n the Revue 
YStirinairey 1913. Oct. Vol 30, No, 10, pp. 592-595. 

(70) Levaditi (C.). Virus Rabique et Culture des Cellules In vitro.”' 

' [The Virus of Rabies and the Cultivation of tlie Cellules i,ii vitro.]; 

: —Oompt. Rend, Soo, Biol im, .Dec, 12. Vol '75. No.: 36. 
p. 505. 

, In this preliminary note' the author states. that using the'.techni'que, 
of' Bueeows,, ' Ha'RRison and. CAEEEi/he: has' 'Succeeded in.^ultivating' 
spi'nal . gangalia:. of., rabid’ 'monkeys ■" in 'inonkey, plasma.;' .'The, '.pieces'; 
have been transferred to; fresh 'plasma,'', regularly every' five',or'''Bix days. 
It h'aS',been found.'.that . the' virus' of.: tabies; preserves its' virulence '''f or ■ 
the rabbit" for ,atI,eaBt'a,,month''at..'37^' C./ Rabbits inoculated 'at e'aoh,. 
passage with portions of the cultivated ganglia have contracted rabies. 
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The two rabbits ixiociilated into the brain with the virus of the 5th 
passage and after thirty days cultivation became rabid on the 10th 
and 11th days. 

Full details regarding the technique and the results of microscopic 
examination will be given in a future paper. 

(71) Luzzani (Mme L. N.). Le Diagnostic de la Rage par la Demon- 
stration du Parasite Sp6eifiqiie. Resultats de Dix Ans d’Experienoes. 
(Fremidre Partie.) [The Diagnosis of Rabies by the Demonstration 
of the Specific Parasite (First Part.)]-— .dm. Inst Pasteur. 1913. 
Nov. Vol. 27. No. 11. pp. 907-924. 

This article contains the author’s views regarding the parasitic 
nature of Negri bodies and a brief description of . a process of spore 
formation in which the central nucleus divides into a number of pieces, 
each of which has separated ofi round it a portion of the general body 
substance. The bulk of the paper is made up of a summary of the 
reports and statistics published by a large number of authors and a 
repetition of the various methods of staining that have been devised 
for the demonstration of Negri bodies. It is stated that while in cases 
of furious rabies the bodies are to be found in Ammon’s horn, the cere- 
bral cortex and cerebellum, in cases of dumb rabies they may be 
absent from these situations but present in the spinal ganglia and 
spinal cord. 

(72) Luzzani (Mme L. N.), Le Diagnostic die la Rage par la Demon- 

stration du Parasite Sp^cifique. (Deuxieme Partie.) [The Diagno- 
sis of Rabies by the Demonstration of the Specific Parasite. (Second 
Part.)]----AtTO. 1913. Dec. Vol 27. No. 12. 

pp. 1039-1062. 

The^ author advises the adoption of the following procedure for the 
detection of Negri bodies in suspected material. In any case the 
hippocampus should first be examined if that be available. Transverse 
sections are cut from the fresh specimen and scrapings are taken from 
the cut surface. These are examined in the moist state without 
staining by spreading them out on a slide with a little dilute acetic 
acid. A plate is given shewing the appearance presented by the 
nerve cells containing the bodies. 

Should this method fail, a thin slice of the hippocampus is fixed in 
Zenker’s fluid for four hours and then washed in water, after which 
scrapings are taken from the cut surface and treated in the same 
manner as the fresh specimens, In the event of a negative result 
the thin slices are rapidly dehydrated and passed through chloroform 
and embedded in paraffin. The sections are stained by Mann’s 
method. 

Reference is then made to ceU inclusions other than Negri bodies 
and the literature concerning them is discussed at some length. 
The characters of those found in cases of distemper are contrasted 
with those found in rabies. 

The author draws attention to the discovery in the cells of the 
hippocampus and of the cerebellum of small cell inclusions in the 
brains of healthy cats. These stain red with Mann’s method, but 
they have not the typical structure of Negri bodies. 
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The paper includes tabulated results of exainiuations iiiacle by the 
author. 


(73) IJEUTAiiriLLT (E.) & Melli (C.). Experimentelle Untersuchungen 
Utier die Pseudolyssa. [Experiuuetital luvestigatious rcigardiiig 
IMse/Rabies.] — CkrdmM, f/Bakt^ 1. Abt., Orig. 1913. Oct. 'll. 
'VoL7L No. 4. pp. 28G-29L 

Tlie following points were investigated by the authors : - 

1 . The filtra'bility of the virus. 

2. The infectivitw of the peripheral nerves, 

3. Whether th,e virus can pass along the course of nerves. 

4. Whether cell inclusions comparable to those found in rabies occuir 
in the nerve cells of the central nervous system and spinal ganglia. 

The only one of these points which has already received attention 
at the hands of experimenters is the first. 

The virus used was obtained from Caeini. 

.In the first filtration e,xperiment the brain of a rabbit infected by 
subcutaneous inoculation was, mixed with 10.ee. of. physiological salt 
solution and filtered at a pressure of one atmosphere through a new 
Berkeield filter which had been tested with jB. jmdigiosus. Two 
rabbits inoculated respectively subcutaneously and subdurally with 
the filtrate failed to become infected. 

In the second filtration experiment the virus ” was macerated for 
.several hours in salt solution and then greatly diluted (no details given). 
This liquid was filtered at | atmosphere pressure. Th,e filtrate was 
■centrifuged and used to inoculate one rabbit intraperitoneally and 
another subdurally. In both cases the result was negative. 

A portion of the sciatic nerve of a rabbit wliicli liad di,ed three days 
after subcutaneous inoculation was ground up in a mortar 'wit,'h salt 
solution, the liquid being used to inoculate rabbit^s 8t,ibcvi:itai::ie()'usiy' 
and intraperitoneally. Neither of the rabbits died. 

Anotlier rabbit was inoculated with a similar li<:;|uid pre}:)a:red f:ror,n 
the sciatic nerve of a rabbit which had died as a result of inoculation 
into the sciatic nerve of the opposite side. The result was again 
negative. 

The experiment was repe'ated with . the sciatic nerve. taken from. a 
dog which had died as the result of subcutaneouvS inoculation from a 
.rabbit. In this case also the result' was negative. .'From these 
experiments the conclusion is drawn .that the periplieral nerves are 
'. non-inf ective, this being in marked contrast to what is '.the ■ case in' 
rabies. 

■To .ascertain whether the, virus traverses the course of the nerves 
an .' animal (species unstated) ■ was inoculated intO' the sciatic nerve 
which had, .been expos.ed and isolated with pads .of wool* Death 
occurred, with typical. symptoms' two dajrs later* ; 

'.■As soon, after death as' pos8.ible. 'the inoculated nerve was removed, 
'ground up with salt solution,, and used for tlie-subcutaneous inoculation 
of two rabbits. ■ Both 'died of the disease. The brain of one of these 
rabbits proved infective when' ino'cnlated into another animal 

A rabbit inoculated into the sciatic nerve which had been ligatured 
above tliC' seat' of' 'inoculation failed :',tO' 'become infected. The same 
result was obtained when a rabbit was inoculated from a portion of 
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the sciatic nerve cut out above the seat of inoculation immediately 
after the inoculation had been performed. 

Infection followed the inoculation of a very small quantity of virus 
into the muscle of the gluteal region which was exposed for the 
inoculation in order to avoid injuring any nerve trunk. 

The conclusion that naturally follows from these results is that the 
virus can become disseminated not only along the course of nerves but 
in some other maimer also. Some of the experiments suggest, however, 
that the dissemination of the virus along the nerve trunl^s is specific 
as is the case in rabies. It is said to be possible that the dissemination 
of small quantities may take place through other channels. 

The authors have examined the brain of only one dog with the 
object of ascertaining whether bodies resembling Negri bodies are 
present, and only a single body in any way resembling a Negri body 
was found. 


EINDEEPEST. 

(74)BRADD02sr(W. L.). Some Peculiar and Probably Specifie Bodies in the 
Erythrocytes in Rinderpest and another Allied Disease. — Parasit- 
ology. 1913. Oct. Vol. 6. No. 3. pp. 265-275. With 1 plate. 

The author’s observations were made in connection with the 
production of a protective serum for bufialoes in the Malay States. 

For the detection of the bodies described a special method of treating 
the blood is essential, the method being one which the author has been 
in the habit of using for blood-studies. 

Method. The blood is diluted with a mixture containing 1 per 
cent, of citrate of potash and 0*5 per cent, of ordinary medicinal 
methylene blue. Different proportions of the fluid must be added 
varying from one-fifth to one-third of the volimie of blood, according 
to the condition of the latter, which as taken from the vein may be 
almost tarry or excessively hydraemic. 

'' Of the mixture, some specimens are put up under cover-glasses, 
sealed at the edges with a paraffin of low melting-point ; other portions 
are put in watch glasses exposed to the air, but not to light, and are 
kept in Petri dishes arranged as moist chambers. When examination 
reveals the presence of the specific bodies in these preparations, films 
may be spread in the ordinary way, and fixed as permanent specimens.” 

Appearances presented by the bodies. After a period varying from 
6 to 48 hours there appears upon the blood corpuscle a blue point, from 
■wffiich there later; develop-, one or- more delicate fine lines going deeper 
.into the, .corpuscle.. These- lines -by extending -and thickening usually 
demarcate a long slender needle- ox sword-shaped body which may" 
extend into, across, or through the corpuscle. 

The bodies may be -.straight; or -curved, may present a- single or 
double contour and may vary considerably in width. The ends may 
be pointed or oval. In some cases the protruding ends of the bodies 
carry the membrane of the corpuscle with them. The bodies may 
appear to be in one plane, bent, twisted, or folded. A single cell 
may contain one or more such bodies. 

The bodies may be completely extruded from the corpuscles, and 
many filamentous and lanceolate forms may be seen either attached 
by one end to the corpuscle or free in the plasma. 
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Ill specimens taken from acute cases when near the crisis none of 
these forms may be founds but corpuscles shewing a minute speckling 
with blue points may be seen. In a small number of corpuscles fewer 
granules of a larger size may be observed, and in some of these 
the granules may have a comma-hke form. 

The presence of the endoglobular bodies is indicated in the author's 
opinion in other ways. The blood corpuscles undergo an alteration 
of outline, appearing as though a slice of variable size had been cut off 
from one side. Measurement is said to shew that there is in reality 
no loss of substance, but that the alteration of shape is due to some 
pressure exerted by a body within the corpuscle. The author has 
been unable to demonstrate this body within the corpuscle by staining. 

Movements, Within the first 24 hours of observation corpuscles 
and particularly those which appear to have had a portion sliced from 
them shew active movement. Rapid oscillations lasting for a short 
time are combined with rotatory changes in position. The effect is an 
exaggerated Brownian movement, and the corpuscles actively jostle 
one another. 

Within the corpuscles, even when in a fairly advanced stage of 
staining and after several days of observation, the bodies shew move- 
ments of their own. They bend and unbend, twist or rotate sluggishly 
on their long axis, change position within the corpuscles ; when attached 
by one extremity to the exterior of the corpuscle they sway freely in the 
plasma and vibrate with a limited range. The free forms move 
through the plasma shewing movements of rotation, bending and 
unbending. 

Relation to disease. The bodies have been found invariably in all 
cases of acute rinderpest during the febrile stages, and in the great 
majority of cases up to eight months after recovery. 

In artificially infected animals which have first been proved to be 
free of these forms they appear as early as the third day after 
inoculation. From this date they increase rapidly in numbers, and 
even in serum-protected animals three-quarters of the corpuscles may 
become invaded. Their appearance precedes the onset of pyrexia 
by several days and thus forms a valuable means of detecting contacts. 

In animals less susceptible than hufialoes the bodies are smaller, 
less numerous, and less active. In successive reactions following the 
injection of virus into immunised animals there is also a progressive 
rliminutioa in, number and size.' . 

In one of two domestic pigs inoculated numerous slender forms were 
found in the blood on the fourth day.. , In goats', which act as passive 
carriers of the virus (which in them is active from the 4th to the 8th 
day after inoculation), the bodies could not he distinguished in any 
of the shapes occurring in cattle, but tapering filaments were observed 
to be protruding from opposite sides of the corpuscles, and these were 
observed to continue unaltered in shape for ten days or more. 

A. New Rinderpestdike ' Malady , : The. author’s attention was drawn 
to a disease among buffaloes which resembled rinderpest in its clinical 
features and in the post-mortem findings, but which occurred as a 
limited epizootic and caused only a low mortality. 

Examination of Mood from these cases by the author’s method 
failed to reveal the bodies observed in true rinderpest, but shewed an 
intracorpuscular body of a different kind. 
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In nearly every corpuscle a short tMck rounded, ovoid, angular, or 
nearly square body could be seen. They stained of a dark green to a 
blue black colour and appeared to consist of a vesicle measuring from 
I to 3 microns in diameter distended with stain. They appeared to 
have a tendency to protrude from the corpuscles but none were found 
absolutely free. 

Remarks as to technique. The only method by which the^ author 
has been able to stain more than the mere margins of the bodies is as 
follows : — The specimen, having had any excess of mercury (sublimate 
is the best fixative) and blue washed off, is immersed in the original 
solution for five minutes and overstained. It is then washed and 
treated for 10 seconds only vnth. a mixture of 2 per cent, orange (1., 
1 per cent. Anilin blue, and 2 per cent. Oxalic acid in water. Wash 
quickly with water, absolute alcohol, acid alcohol, and again water. 
In successful specimens the corpuscles have a green tint and the 
specific bodies have a deep brown colour. 

It appears to be essential that the stain in the first instance should 
be applied to the unfixed corpuscle. 


(75) Johnson (J. C.). Observations on Mammalian Erythrocytes. — 
Parasitology. 1913. Oct. Vol. 6. No. 3. pp. 276-278. 

The observations recorded in this short paper were carried out with 
the object of ascertaining whether any appearances resembling those 
described in Bradbon’s paper on rinderpest could be discovered 
ill the blood of healthy and diseased animals. 

Normal blood was examined from a man, two dogs, two rabbits, 
a white rat, a calf, and a ram. The diseased animals from which 
blood was taken for examination included a calf infected with Tlmleria 
parva^ three dogs suffering from acute piroplasmosis, two dogs suffering 
from chronic piroplasmosis, and a horse "‘salted ’’ against infection 
with NiittalUa equi. 

Several specimens of blood were taken from each animal by running 
it into marked tubes containing Braddon’s mixture, and in proportions 
var}dng from to several times the volume of staining fluid. 

With the blood of normal animals it was found that the quantity 
recommended by Brabdon was insufficient to prevent coagulation. 

Four methods of examination of the erythrocytes were adopted: 

1. A drop of mixture from the tubes was transferred to a slide, 
covered, and' ringed with vaseline.' ’ 

2. Coverglass films were made from the mixtures, fixed wet over 
formalin, or with saturated mercuric chloride,' and mounted in balsam. 

3. Films of fresh blood were made at the time of collection, and 
treated with either Giemsa’s or Leishman’s stain. 

4. For correlation with the above, unstained films were observed 
of the blood mixed with Hayem’s solution. 

A great many films had to be rejected owing to osmotic changes in 
"the red blood corpuscles. 

In specimens in which the mixtures were correctly made, so as to 
avoid change in the histological characters of the blood corpuscles, 
the solution recommended by Bbabbon was found to be an excellent 
preservative for blood films. Several ringed films kept in perfect 
condition for. over a'month. ■ - 
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After prolonged examination of many films the antlior concluded 
that : — 

1, The appearances of the erythrocytes in the morbid conditions 
examined were easily difierentiable from those described by BbxIddon. 

2. Normal blood corpuscles from the above sources presented 
nothing like his description of the alleged parasite of rinderpest, 
which tends to support his view that what he describes is specific to 
that disease. 


MISCELLANEOUS. 

(76) Minett (E. P.). Report of Epidemiological Survey and Investiga- 
tion into Probable Causes of Sickness amongst Mules on Plantations 
Bath, Blairmont, Providence and Springlands, British Guiana. — 
Jl. Trap. Med, & Hyg, 1913. Dec. 1. Vol. 16. No. 23. 
pp. 362-364. 

The disease which is briefly described in this paper has been the 
cause of death of a number of horses and mules in the districts men- 
tioned. The period of incubation is uncertain, but probably amounts 
to several weeks at the most. The symptoms are : — Loss of condition, 
progressive anaemia, paralysis of the hind q[uarters and in some cases 
haemoglobiimiia. Jaimdice was seldom observed. Acute cases 
terminate fatally in 3 weeks, while chronic ones may last for 6 months. 
The lesions found are as follows : — ^Anaemia of all the organs, haemorr- 
hages under the serous membranes, no enlargement of the spleen. 
No trypanosomes were found and examination for meningococcus 
was negative. Sections of the spinal cord shewed a small amount 
of round-celled infiltration around the capillaries. 

In a Supplementary Report on Mule and Horse Disease in the 
County of Berbice it is stated that smears of blood taken during 
the febrile period shewed large numbers of trypanosomes closely 
resembling J. egwimm?^ 

(77) Hadtox (S.). Ob Tick Paralysis ” in Sheep and Man following 
Bites Qt Bermacentor mmwtus. With Motes on the Biology of the 
Tick. — Parasitology. 1913. Oct. Vol. 6. No. 3. pp. 283-297. 
With 2 plates. , 

History of the disease. During. -the spring of the years 1910 to ,1913 
complaints were received' from Keremeos,- British Columbia,, that, 
a peculiar form of paralysis among sheep had been observed. 

In 1911 an outbreak occurred among 900 sheep imported from 
Montana, and during March and the first week in April 46 old sheep 
.were lost. ■ 

From March 1st to 15th 1912, 34 yearling sheep were affected and 
10 died. In May, June and July about 300 were affected, and about 
80 died. These is no definite information that these w^ere affected in 
the , same, way, but it was said that they were suffering from a form 
:of paralysis. , 

From. March 25th to April 5th 1913 five yearlings were paralysed, 
but:.none;::diefii 

The author proceeded to the district in April, and though he saw 
no recent cases some which had been affected were shewn to him. The 
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animals had just been shorn and on examining one of them a large 
tick which had been cut in half was found attached to its back. 

SuiToundiiig the tick was a large discoloured area and this caused the 
suspicion that the disease was due to the bites of ticks. 

Recently papers have been published recording the occurrence of 
a peculiar form of paralysis occurring in human beings as a result of 
tick bites. 

• On returning to Agassiz the author was able to reproduce the disease 
experimentally udth ticks brought from the district where the naturally 
contracted cases had occurred. 

In at least one instance it \vas found that the removal of a tick 
from an affected animal was followed by prompt recovery. 

The explanation of the occurrence of a few cases only in lambs lies 
in the fact that by the time they are taken up to the hills the ticks 
have practically disappeared for the season. 

The tick season around Keremeos may begin as early as February 
and does not extend much beyond May, but the author was informed 
that occasionally a few ticks were observed on sheep during the 
autumn and that cases were sometimes encountered during that part 
of the year. 

Nature of the disease and symptoms presented. The disease occurs 
in sheep and man, and probably in other species also, and is caused 
by the bite of Dermacentor vemistics. 

The tick has a decided preference for biting along the spinal column, 
but it remains to be shewn whether the disease is ])roduced by the 
bites of the tick on any other portion of the body. The tick certainly 
produces serious local effects wherever it may bite. 

The disease is said in some cases to last for months. 

Reports have been received regarding the occurrence of a disease 
of the same or a similar nature in colts, dogs, rabbits and grouse. 

In the sheep symptoms of paralysis occur in from 6 to 7 days after 
the ticks have become attached to them, and the only lesions found at 
the post-mortem are subcutaneous haemorrhages where the ticks 
have been attached and congestion of the brain and cord. Attempts 
to transmit the disease by inoculation have failed and no parasites 
have been discovered in the blood or nerve tissues. 

Broth cultures prepared from diseased animals have remained 
sterile. The probable explanation of the disease is that it is due 
to toxins injected by the ticks and that these are elaborated at a 
time when engorging is rapid, that is 24 hours before the ticks drop 
off. 

The average time occupied by female ticks in becoming engorged 
was .6| days. 

The period of incubation suggests that the disease may be of microbic 
origin and it is possible that the causal agent has not been recognised, 
but the fact that no fever has been recorded and inoculation experiments 
have proved negative rather contra-indicates this. 

The fact that old sheep were attacked during the first year and that 
only yearlings were subsequently diseased suggests that an attack of 
the disease confers immunity. This does not interfere with the toxin 
theory of the disease. 
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So .far , tiiere^ seems to be no evidence connecting tlie paralysis 
observed among tbe sheep with Kocky Mountain fever, the only other 
disease transmitted by D. venustus. 

The disease develops somewhat slowly and in cases where recover}^ 
is about to take place the first stages tow^ards recovery also are 
prolonged, after which progress is rapid. 

It is suggested that the removal of ticks and dipping W' ould prove 
of benefit in the treatment of the disease. 

The male ticks attach and detach themselves, causing haemorrhage 
at every bite. The blood seems to have lost its powder of coagulation. 

Position of ticks on the host. In the immense majority of cases the 
ticks are situated along the line of the spinal column, both in the 
natural and in the experimental cases. 

The followfing are given as probable reasons wdiy the ticks select 
the line of the back as their point of attachment : — 

L There is frequently a parting in the wmol along the back. 

2. The ticks are likely to be brushed off on to the, back when the 
animals pass under bushes. 

3. All the denuded portions of a sheep’s body are greasy. 

4. The wool is very thick on all other parts of the body except on 
the brisket where ticks are occasionally found. 

In animals other than sheep, including man, the favourite seat 
of attachment appears to be the neck, but in horses they are found, in 
the perineal region also. 

Of 87 ticks collected from sheep 53 w’cre females and 34 males. 

Ill view^ of the fact that the male tick frequently attaches itself 
without any females being present, it is more dangerous than the male 
of any other species — if the male is capable of producing the disease, 
a point w^hich requires elucidation. 

(78) Hadiven (S.) & Nuttall (G. H. F.). Experimental '' Tick Para- 
lysis” In tlie Bog,— Parasitology, 1913. Oct. Vol 6. ' No. ,3. 
pp. 298-301. 

The dog used in this experiment had been used ■ fourteen months 
previously for a piroplasmosis experiment, and had made a complete 
recovery after treatment with trypanblue. 

The ticks used were collected in June 1913 and on July 8th a single 
female was placed upon the dog. On the following day the tick 
attached itself on the right side of the neck just in front of a line 
joining the scapular angles. On the ninth day symptoms of paralysis 
appeared, the hind, quarters being affected. Sensation in, the hind legs 
was ■ unimpaired. ' On the following 'day 'the fore,' limbs were affected, 
and the dog could only raise its head a little. There was incontinence 
of urine, and ■ loss of ''appetite.' , -During' the , next three days the 
breathing was laboured and, the a.mmal had to be fed, the paralysis 
persisting. ' From the 14th: day the symptoms began to subside and by 
the ''4.,6t,h ,,day the ','dog was as' well as ever. On the 18th day the tick 
'W'as'removed 'about two-thirds' engorged. '- 

, ' 'Dn 'July 25th' a' single' female 'was placed each upon a horse and a 
jackal. Both ticks attached themselves, but did not engorge to 
repletion and failed to produce any effects. 

In 1912 a number of experiments were carried out with guinea-pigs 
'and' some',tiekS':,:''dbiaihed:'ffom;:eggs>''OfDv 
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In the first experiment larvae and then nymphs yvere placed upon 
guinea-pigs, but the result ..vras entirely negative. 

In the second expeiimeiit larvae were placed on a guinea-piig and 
they dropped off engorged in from 3 to 6 days. Eight days later 
nymphs began to emerge. These were placed upon a guinea-pig 
which died on the 6th day after their application. 

Ill the third experiment larvae were placed upon a guinea-pig 
which died on the 5th day. Some of the nymphs obtained were 
placed upon a guinea-pig which died on the Tth day. Others were 
placed upon a ram’s scrotum without producing any effect. The 
adults were also without any effect when placed upon a rani’s scrotum, 

(79) Williams (A. J.). Motes on an Outbreak of Horse Sickness 
eonnectecl witli the Presence of Lyperosia as a possible Transmitter. 
—Veterinanj Jl 1913. Aug. Vol. 69. No. 458. pp, 382-386 
In this article the author describes the occurrence of an outbreak of 
horse sickness under conditions which suggested that Lyperosia 
might be the transmitting agent. The cases occurred at Dilling and 
later at El Obeid, in November and December 1908. 

The first two cases occurred in animals that had been at Dilling 
for some time 5 and the subsequent cases among the horses of a squadron 
of cavalry wlich had arrived there from Ivordofan. 

The first case occurred among the cavalry horses on the 6tli day 
after the first horse died and the 7th after their arrival. The second 
case ill this batch of animals occurred a week later. 

The horses were then moved to El Obeid, ninety miles away. There 
seven oases occurred and it appeared to be probable that in five of 
these the infection was contracted before the horses left Dilling, 
After their departure for El Obeid three further cases occurred at 
Dilling, making 14 in all. 

Attention is drawn to the following points :• — 

No cases occurred among horses purchased locally. The symptoms' 
and course of the disease 'were absolutely typical. Horse sickness 
is known by the Arabs to occur in the district, which is sandy and 
desert-like, and where during the diy season water is obtained from 
wells 60 feet deep. The disease is known to make its appearance 
with the first rains and to disappear with the onset of the cold season. 
Enquiries shewed that several cases had occurred in the locality and 
it was considered to be unusual that cases should occur so late in the 
year. 

There were no mosquitoes in the district, and the only biting 
found ivas Lyperosia mmuia, and- the. author thinks that taking all 
thC' circumstances into consideration it., appears to be not improbable 
that this fly was, the' transmitting agent, carrying the infeotioii' direotlv' 
from' horse to horse, 

.(80) ;Kuhn-, (P.)..' Beitterkungen' 'zu.,'. der ;:' Arbeit yon .Dr A 'H.' Sieber 
'' "Experimentelie H.ntersuchung.en .uber' die Jlerdesterb [.Gbser- 
. '.'.yations ,011 Dr.^ Sieber’s .Article, Experiments' in comiection with 
. ' ^Horse, Sickness.,”]— pa^asit.. KranJch.^ 

This paper contains some criticisms of an article published by 
Sieber in the same joimial in 1911 (Vol. 10, No. 2/3). 
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(81) JowETT (W.). Pulmonary Mycosis in the Ostrieli.—/?. Comp. 
Path. & Tlierap. 1913. Sept. Vol. 26. No. 3. pp. 253-257. 
With 1 text-fig. 

Although the author was unable to carry out experiments to identify 
the causal organism encountered in the lesions described in this article, 
the fact that the lesions diSered markedly from those encountered by 
Archibald in the Sudan (see this Bulletin Vol. 1, No. 5, 1913, p. 316) 
appeared to warrant the publication of a note. 

The cases occurred in birds from three to five years old and the 
period of visible illness was probably very short, though no definite 
information was forthcoming on this point. The lesions were found 
in the lung tissue only, the trachea and bronchi being free from 
macroscopic alterations. The lungs were congested and hepatised, 
and on section were found to be crowded with small yellowish tubercles 
rather larger than pins’ heads. The tubercles were shot-like in 
consistence and could not be enucleated from the surrounding lung 
tissue. 

On section they were found to he composed of three zones — ^a 
central necrotic zone containing numbers of thick-walled, branching, 
segmented filaments, a middle zone composed of leucocytes and 
epitheloid cells, through ■which many mycelial filaments passed in a 
radiating manner, and a peripheral zone in w’’hich the lung tissue 
shewed evidence of croupous irdammation. 

The filaments measured from 2 to 4 microns in diameter and the 
older ones, which had very thick walls, resisted the penetration of 
stains. Free spores were fairly numerous and measured up to 4 
microns in diameter. 

Mouldy ” grape husks ’were thought to have been the vehicle of 
infection. 

(82) Vincenzo (Z.). Sul Oriptococcus farciminosus di Rlvoita. [The 
Cryptococciis of Rivolta.] — II Moderno Zooiatro. Parte Scienti- 
fica. 1913. Sept. 30. Vol. 24. No. 9. pp. 381-385. 

This paper contains a general survey of the author’s observations 
regarding the nature of the organism, and he concludes that the 
parasite is not a protozooii but that it belongs to the saccharomycetes. 

(83) Marshall (C. H.). Experiments with the Micrococcus melitensis. 
~Jl, London School Trap. Med. 1913. Nov. Vol. 2, No. 3. 

; pp. 220-223. ' 

This short paper contains the records of a few experiments carried 
out with the object of increasing the virulence of the organism and to 
teat the effect of 606 ’’ upon the course of the disease. 

The author’s conclusions are as follows 

A few passages of t%e Microeoeeus the guinea-pig 

are insufficient to naturally increase the virulence for that animal, 

The slightly increased virulence obtained by a few passages of the 
organism through guinea-pigs does not increase the viruienoe of the strain 
forrabbits. 

The injection of ‘* 606 ’’ appear have a definite inhibitory effect on 
If. meliiewis when i^^ the experimental animal shortly after 

inoculation .with the organism. 
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Wlxm tiie original dose of 606 ” is insufficient to prevent infection a 
subsequent dose appears to have a definite curative effect. 


EEPOETS. 

(84) Nyasaland Protectorate. Arninal Report on the Department 
of Agriculture for the Year ending March 31, 1913. Yeterlnary 
Division. (Garden, E.) — Zomba: Printed at the Government 
Press. [Price 6d.] 

This report deals with (1) The Veterinary Congress on Rinderpest 
held at Bulawayo (the resolutions passed are printed verbatim), 
(2) Trjrpanosomiasis, (3) Piroplasmosis, (4) Demodectic Mange, (5) 
Black Quarter, (6) Ophthalmia in Cattle, (7) Swine Fever, and (8) 
Dipping. The specimens examined during the year are given in 
a tabular statement. 

Four outbreaks of trypanosomiasis are recorded, principally on or 
near the Zomba-Blantyre Road. N o details regarding the magnitude of 
the outbreaks or the causal trypanosome are given. 

Tkeileria parva is known to occur in the Protectorate and the presence 
of jB. miitans is strongly suspected. 

The spread of demodectic mange among [cattle has rendered 
notification necessary. Slaughtering of the affected and regular 
dipping of the whole herd is advocated as the only means of eradicating 
the disease. 

Although the presence of Black quarter in the Protectorate is 
suspected, proof of its existence has not yet been furnished. 

Two forms of ophthalmia in cattle are met with, viz., Specific ’’ 
which has been dealt with in a previous report, and Verminous,” 

Verminous ophthalmia is caused by nematode worms which measure 
10-14 mm. (female) and 20-24 mm. (male) in length. 

‘‘ The parasites are readily seen gliding over the surface of the eye 
and in between the folds of the mucous membrane.” 

They are often found in tangled masses under the membrana 
nictitans. 

Swine Fever made its appearance in the Protectorate in October 
1912, the infection being traceable to Rhodesia. Fortunately the area 
involved was restricted, and owing to the villages being widely 
separated the disease died out. 

Attention is emphatically drawn to the necessity of establishing 
tanks and undertaking systematic dipping for the eradication of ticks 
andtick-borne diseases. ■ 

(85) Southern Rhodesia. Report of the Chief Veterinary Surgeon 
(Sinclair, J, M.) for the Year- 1912. . 

African Coast Fever. ;. During the year five outbreaks occurredt 
as compared with eight in 1911 and eighteen in 1910. The total 
mortality including animals slaughtered on account of a rise of 
temperature was 605. Gf these 409 occurred at one centre. 

Dipping has been found to be of immense value in controlling this 
and other diseases. The value of the method of dealing with the 
disease is evidenced by an account of the occurrence of the disease on 
the Umtali commonage. After a period of freedom lasting for several 
years a case occurred in January 1910. Three-day fipping was 
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resorted to and, although the cattle were not removed from the infected 
veldt, only four further deaths have occurred in two years. 

Contagious Pleum-pneunionia. A single case of this disease occurred 
at a farm close to the Bechiiaiialand Protectorate border, and since 
the last case of the disease recorded in the whole Territory occurred 
in 1904 it appears to be probable that it was introduced from Bechiiana- 
land where it lias existed for years. Quarantine and restriction of 
niovenient regulations were in force for three months and no further 
outbreaks occurred. 

Anthrax. Two outbreaks occurred involving the loss of fourteen 
pigs, one donkey, and six head of cattle. The only record of a previous 
outbreak of anthrax in Southern Rhodesia is that which occurred at 
Ramaqiiabaiie in 1898. 

Bovine Plasnioses. The immunity conferred by an attack of red^ 
water gradually declines unless reinforced by constant re-infection 
by means of ticks. It has been observed that the dipping practised 
for the eradication of African Coast Fever has resulted in a decrease 
in the iinmiimty against redwater and gall-sickness (aiiaplasinosis). 
It has also been observed that the strain of anaplasma has increased 
ill virulence during the last year or two. 

In order to establish immunity in imported stock the local virus 
must be used. The virus obtained from Pretoria did not confer 
complete iiinmiiiity. 

Bhch Quarter. ' No recurrence of the disease is reported. 

Ovine , muiplasmosis. ' The existence of this disease in various 
districts ' throughout the Territory has been, demonstrated. The 
.symptoms are anaemia, cachexia, and oedema of the intermaxillary 
space (bottle jaw), 

i ■Trypamosrmiiasis. Although tsetse fly exist to a ' considerable 
extent in the' Sebiiiigwe, Lomagundi, and Hartley districts, the diseases 
.transmitted by them to do,iiiestieated animals, are, not of great economic 
importance from a veterinar}" point of view. 

The only oiitbrea.i of any importance reco,rded during the year was 
the loss of 20 head of native cattle in the Sebimgive district. It is 
only ill gros,sly infested areas that stock farming is impossible. Encourag- 
ing results have been obtained in the treatment of trypanosomiasis by 
the' Veterinary Bacteriologist (Bevax), .but it is not thought advisable 
to publish an account of the method of treatment at present. 

importation of cattle from North-Eastern Rhodesia was suspended 
owing to the possibility that the animals might convey the ' human, 
trypanosome, and it . was suspended from Nortb Western Rhodesia 
OB' ■ account : of . the .existence of Bliesheke cattle" sickness.” which 
appears to^ be a .fatal form of ■trypanosomiasis occurring in an area 
free from tsetse .flies. 

'. Rabies.. ; 'Outbreaks .have occurred in eight' o.r.nine districts, ' but 
no. 'figures are. given. • It is' said that 'there is good' reason "for believing" 
tha.t the disease 'exists among.the wild carnivora. \ 

Horse'' Sickness.' No 'statistics" are '.available,' but' not, more than a 
dozen deaths were reported."..' ■ ' 

(86) . ' 'SouTHE.BN Rhodesia., Report ■ of .; ■ Veterinary ■ ,B;^'et.erlolo|lst 

(Beva%,B 1'',.,,E, 'W,.) for:the''Year■.,:19l2...■^■'^:.■''.■■^ 

Bovine Plasmoses. See Abstract 478, VoL 1 of this Bulletin. 
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Horse Sickness. Experiments regarding iinninnisation against this 
disease htive been carried out on fifteen animals and seven of these 
have withstood inoculation with virus. 

Trypanosom iasis. See Abstract 487, Yol. 1 of this Bullet in. 

In that abstract it is stated that further reference will be made 
to the trypanosomes appearing in two of the rabbits inoculated. 

These rabbits were inoculated, one from a dog and one from a sheep, 
and a trypanosome of the pecorum type made its appearance in the 
blood. These trypanosomes were carried on in sub-inoculations, 

A number of cattle were detained at Feira on account of the 
possibility of their conveying human trypanosomiasis. Three dogs 
and nine sheep were inoculated from them. Two of the dogs died 
of an infection of the pecorum type in 28 and 44 days. Four sheep 
became infected with a mild disease caused by a trypanosome of the 
same type. '' In none of the animals have trypanosomes of the nagana 
type been encountered. In view of the large percentage of buck found 
by Kinghorn and Yorke to be infected with the so-called T. Tliodesiense 
in the Luaiigwa Valley, this result is somewhat significant.’’ 

(87) Uganda Protectorate. Annual Report of the Department of 
Agriculture for the Year ended March 31, 1913. Report of the 
Chief Veterinary Officer (Hutchins, E.), 1913. Kampala : 
Printed by the Uganda Company Press. 

East Coast Fever. Owing to pressure of other duties little has been 
done during the year regarding this disease save mapping out areas 
in which it is endemic. 

Rinderpest. During the year rather over 38,000 cattle in the Eastern 
Province were immunised against this disease. Approximately 
30,000 of these were treated by the mixed method, a dose of virulent 
blood being administered at the same time as protective serum. The 
mortality seldom exceeded 5 per cent. 

TryjKinosoniiasis.^ T. peeonm is responsible for the heaviest losses, 
In certain districts half the affected herds were caxried oft' by the disease 
and there appears to be good reason for believing that in Biigerere 
and Buruli the disease is of recent introduction. The Eastern Province 
is particularly free from trypanosome infection but so far as is laiown 
there is nothing in the distribution of the biting flies which wmuld 
account for this, but possibly the absence of big game is the real 
explanation. ; . ■ 

Epizootic lympliangilis is widely prevalent and it is said that it can 
;:be arrested if treatment is undertaken' in 'time, but it 'is ' doubtful if a' 
permanent cure is ever effected.' 

Two fatal cases of horse sickness were seen during the year. 
Restrictions have. been imposed upon.impprted.dogs, a, s: rabies has 
. been reported as occurring in jackals'in British East Africa. ■ 

Trypanblue has ' proved 'to., be effectual . in the . treatment ■ of The 
miajorityof cases'ofpiroplasmosism"the'd'og.'. ' 

',',(88) Uganda , Protectorate.. Report of the Tour Ie 'South ' Africa, 
',y undertaken % Richardson.' {U*F.)y' Veterinary Officervy[MS'.] 

The tour described in this report was undertaken for the purpose 
of studying (1) East Coast Fever, particularly methods of inocula- 
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tioii. (2) Trypanosomiasis. (3) Diseases of stock occurring in South 
Africa which may become of economic importance in Uganda. (4) 
South African methods of regulating cattle transport. 

East Coast Fever. The importance of this disease in Uganda lies 
in the facts that : (1) There are parts of the country which have 
never suffered from the disease and others in which it is endemic, and 
cattle removed from the one to the other die from it. (2) In some 
parts of the country the raising of 3 miing stock is severely handicapped 
by East Coast Eever occurring in 3 "oung calves (Amakebhe) and causing 
a" mortality of from 1 to 80 per cent., according to the district. (3) 
Imported cattle quickly die of the disease. Eeference is made to the 
procedures adopted in Southern Rhodesia and the Union of South 
Africa for dealing with the disease. In the former quarantine, move- 
ments of cattle to clean pastures and dipping are said to have given 
fairly satisfactory results. The same plan associated with slaughter 
of affected animals is giving good results in the Union. It is suggested 
that where dipping is found unsatisfactory it is probably due to want 
of care. Inoculation with spleen and gland pulp is said to give very 
irregular results, the reason for which is unknown. 

Pulp made from the organs of an animal actually dying from the 
disease is believed by the officers in the field to be too powerful a 
material to be used as a vaccine. It is believed that the best material 
is obtained from an animal just after the remission of temperature. 
Richardson believes that inoculation might be resorted to with 
advantage in Uganda, but that it does not appear to offer much hope 
of dealing with Amakebhe. 

TTypanosomiasis. With regard to the transmission of trypano- 
somiasis, it is said to be the general opinion of veterinary officers in 
Portuguese East Africa and Rhodesia that permanent fly areas are 
kept infective by tsetse flies, and that cattle which have become 
infected in these areas act as reservoirs outside the fly belts, the 
transmitting agents there being Tabanidae, 


BOOK REVIEW. 

(89) Holmes (Major J. D. E.). [M.A., D.Sc., M.R.O.V.S., Imperial 
Bacteriologist.] A ©escripfion of the Imperial Bacteriologiea! 
Laboratory, Muktesar ; Its Work and Products. 47 pp. With 33 
plates. 1913. Superintendent Government Printing. Calcutta. 
India. [Price 8 annas, or 9 pence.] 

This Ittle volume is full of interest and instruction, particularly to those 
who have not had the opportunity of working in India. The difficulties 
encountered in the application in the field of the results of the laboratory 
investigations are clearly shewn, and the manner in which these difficulties 
have been overcome to a great extent plainly indicates the value of the 
laboratory worky 

The book is divided into five chapters dealing with (1) A Short History 
of the Laboratory, (2) A Description of the Laboratory Site and Buildings, 
(S) The Research Work and Publications of the Laboratory, (4) The 
Practical Application of Serum and Vaccines, and (5) The Products of the 
Laboratory* , ly : 

The chapter on the Beseaxch Work and publications will be found of 

t reat value when it is desired to refer to the literature concerning the 
iseaees of stock mLndia.r':. "'v 
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Gliapters 4 and 5 deal in a concise manner witli the preparation and 
practical application of the various sera and vaccines prepared at the 
lab oratory 3 , and it is from these chapters particularly that a clear idea is 
obtained of the immense difficulties that have been and are being over- 
come. 

The half-tone plates give an excellent idea of the general arrangement 
of the laboratory and its equipment, shewing especially the size to which 
the Station, which was opened in 1895 witn a laboratory, post-mortem 
house, cattle shed, bungalow, and cattle-kraal, has grown. 
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RECENT LITERATURE. 

[Continued from Bulletin VoL 1, No. 5, pp. 321-326.] 

Babesiasis (Piroplasmosis). 

(90) Maktoglio (F.), Stella (V.), & Provenzale (F.). Sulla 

Recettivita dei Bovini somali verso il Piroplasnia higemimmi. — 
Ann. d'lgiene Sperimentale, 1913. VoL 23. (New Ser.), 
No. 3, pp. 315-324. With 3 charts. 

(91) Nuttall (G-eorge H. F.). The Herter Lectures. III. Piro- 

plasmosis. — Parasitology, 1913. Oct. VoL 6. No. 3, pp. 
302-320. With 14 text figs. 

(92) SABRAzhs (J.) & Bonbeaud (Aug.). Note sur Quelques Cas 

Piroplasmose canine observes dans le Sud-Oiiest de la France. 
— Gem. Hehdomadaire des Sci. Med. de Bordeaux, 1913. Oct. 
12. VoL 34. No. 41, pp. 490-491. 

(93) Thomson (J. O.). & Fantham (H. B). The Culture of Babesia 

{Piroplasma) cams in Vitro. — Ann. Trop. Med. and Parasit 
1913. Dec. VoL 7. No, 4, pp. 621-630. With 5 text figs, 
and 1 plate. 

Epizootic lymphangitis. 

(94) Harber (A. F.). Epizootic Lymphangitis and its Treatment. — 

Veterinary JL, 191Z. Sept. VoL 69. No. 459, pp. 408-414. 
(05) Kennedy (W.). Epizootic Lymphangitis. — Agric. Jl. of B. B. 
Africa, March. VoL 5. Part 1, pp. 43-47. 

Filarlasis. 

(96) Stepko (W.). La Filariose des Oiseaiix de la Russie Centrale. — 

BkM. Soc. Path. Exot., 1913. Oct. VoL 6. No. 8, pp. 
592-694. 

Leishmaniasis. 

(97) Cannata (S.). Sul Reperto del Parassita di Leishman nel 

Sangiie periferico. [The Detection of Leishmania in the 
Peripheral Blood]. — Malaria e MalaL d. Paesi Caldi,A9lZ.' 
Aug.-[Sept. VoL 4. No. 5, pp. 303-306. 

(98) Caronia (Gr-). Sul Potere complement are del Siero di Sangue 

Bella Leishmaniosi infantile. [The Complement Content of 
Blood Serum in Infantile Leishmaniasis.] — Malaria e Malat. 
d. Paesi Caldi, 1913. Aug.-Sept. VoL 4. No. 5, pp. 
309-313. 

(99) ScoRBO (F.). Alterazioni morfologiche dei Corpi del Leishman 

nel Kala-Azar. [Morphological Changes in Leishman’s 
Bodies in Kala-Azar.] — -Malaria e Malat. d. Paesi CaMi, 1913. 
Aug.-Sept. VoL 4. No. 5, pp. 313-317. 

(100) Spagnolio (G.). Sul la CTangho-puntura nella Diagnosi di 

Leishmaniosi [Gland Puncture in the Diagnosis of Leish- 
maniasis.] — Malaria e Malat. d. Paesi Caldi, 1913. Aug.- 
Sept. VoL 4. No. 5, pp. 306-308. 

Rabies. : : ' ■ 

' (101) Mejia (Carlos Ramos). Rabia y Salvarsan. — Seniana' Mediea^ 
1913. Dec. 4. VoL 20. No. 49 (No. 1038), pp. 1316- 
1318. , 

. ,,(102) Moon. (V. H,). ' The Organism of Rabies and Experiments', in 

its Artificial Cultivation. — JL Inf eciiom Diseases, 19 IX Sept. 

, VoL ,13. No. 2, pp. 232-235.,, A , 

■ (103) Poor (D.' W.) &' STEiNHARi>T'(Edna)., , A' Study of the Tirus of 
Rabies, freed from the Cells of the Host and from Con- 
ta,mma,Vmg OTgmis,ms.~-r~Jl. Infectious Disemes, IdlZ. Sept. 

' ,Wol::i 3. No. 2,pp."20^23L ' 
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Rinderpest. 

(104) Holmes (J. D. E.). Rinderpest. Purtlier Investigations on 

Questions connected with the Economical Production of 
Antiserum. — Ilemoirs Dept. Agriculture in India. Vet. 
Ser., 1913. Nov, Yol. 2. No. 2, pp. 33-80. 

(105) Oliver (E. W,). Note on Rinderpest. — Bulletin 28, Agricul - 

tivral Series. Issued by the Dept, of Land Records and 
Agiiciilture, United Provinces of Agra and Oudh. 

(106) WoLFEL (K.). Rinderpest in Deutsch Ostafrika. [Rinderpest 

in German East Africa.] — Zeitschr. f. InfelcUonshran'kih. 
parasit. Kranhh. u. Hyg. d. Haust, 1913. Dec. 24. Vol. 14. 
No. 7, pp. 429-457. With 1 map. 


Spirochaetosis. 

(107) King (W. E.) & Hoffmann (G. L.). SpiroeJiaeta suis, its 

Significance as a Pathogenic Organism. Studies on Hog 
Cholera. — Jl. Infectious Diseases, 1913. Nov. V oL 13. No. 3s 
pp. 461-498. With 1 plate and 3 text figs. 

(108) Lebaillt (C.). Sur les Spirochetes de I’lntestin des Oiseaux. 

— Compt. Bend. Soc. Biol., 1913. Nov. 21. VoL 75. No. 32, 
pp. 389-391. 

(109) Swift (H. F.) & Ellis (A. W. M.). A Study of the Spiro- 

chaeticidal Action of the Serum of Patients treated with 
Saivarsan. — Jl. Experim. Med., 1913. Oct. Vol, 18. No. 4, 
pp. 435-449. 


Trypanosomiasis. 

(110) Holmes (J. D. E.). A Further Note on the Cure of Surra in 

Horses. — Indian Civil Vet. Dept. Memoirs. No. 3, pp. 73-77. 

(111) Holmes (J. D. E,). Some Cases of Surra treated in the Field 

and in the Laboratory during the Autumn of 1911. — Memoirs 
of the Dept, of Agriciilture in India. Veterinary Series, 1913, 
Aug. Vol. 2. No. 1, pp. 1-31. 

(112) Kleine (F. K.) & Fischer (W.). Schlafkrankheit und Tsetse- 

fliegen. II. Mitteilung. [Sleeping Sickness and Tsetse- 
flies.]— /. Hyg. u. InfehtionshranMi, 1913. Aug. 27. 
Vol. 75. No. 2, pp. 375-382. 


Undulant Fever, 

(113) SiiJOTJRNANT (J.). La Fievre Mediterraneemie en Algerie en 
1912. [Undulant Fever (Malta Fever) in Algeria in 1912.]— 
Ann. Inst. Fasteur, 1913. Oct. Vol. 27. No. 10, pp. 
828-838. 


Biting ■ Insects. ^ 

Files., 

(114) Carpenter (G. D. H.). Second Report on the Bionomics of 
. Glossina^ fuscipes {pcdpalis) of D Report Sleeping 
Sielness Commission Boy. Boc., 1913. No. 14., pp. 1-37. 
With36figs. 

. (115) Chalmers ,:'( A. J.)' & .’King' .(H.' H.). ■ The' Distribution of 
Clossina longipennis (OovtH, Trop. Med. and Hyg., 

1913. Oct. 15. Vol. 16. No. 20, pp. 320-322. With i 
'map, ■' 

■ ■ (116), Fiske ,(W. P,). ': The- Bionomics." of -Glossina :' a Review' with-. 

Hypothetical OonclmionB.— Bull. .Enfomol. Research, 1913. 
Sept. Vol., 4.-’' ' ParU2,..pp.' 0'5-^1'llv 
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Biting Insects — cent. 

Mosquitoes. 

(117) Theobald (F. V.). New Culicidae from the Sudan. — [JTiwldtfs 

rndgerrimtis, nov. sp., Chrysoconops nockmius, nov. sp., 
Eeedomyia sudmiensis, nov. sp., Kingia macidoabdominalis, 
nov., sp., Aedimo7p]ius quinqiieptmctaia, nov. sp., CuUeelsa 
cenfroptmeiata, nov. sp., and Heptaplilehoniyia kingii, nov. 
sp.] — Ami. Trop. Med. and Parasit, 1913. Dec. Voi. 7. 
No. 4, pp. 591-602. 

Ticks. 

(118) Eobinson (L. E.) & Davidson (J,). The Anatomy of Argm 

persictis (Oken, 1818). Part 11. — Parasitology, 1913. Oct. 
Vol. 6. No. 3, pp. 217-256. With 4 plates and 8 text figs, 
(For Eeference to Part I see Eef. 584, Vol. 1 this Bulletin.) 


Protozoa. 

(119) O’Fahrell (W. E.). Hereditary Infection, with special 

reference to its Occurrence m. Hyalomma aegyptium inieeted 
■with. Gritkidia hyalommae. —Ann. Trop. Med. and ' Parmit., ' 
1913. Dec. Vol. 7. No. 4, pp. 545-562. With 3 plates. 

(120) Eatz (S. von). Trichomonas aus der Leber der Tauben. 

[Trichomonas in the Liver of the Pigeon.] — GentralU. f. 
BaU. 1. Abt. Oiig., 1913. Oct. 4. Vol. 71. No. 2 3, pp. 
184-189. 

(121) Wenyon (C. M.). Observations on Eerpetomonas muscae 

domesiime and some Allied Flagellates. With Special 
Eeference to the Structure of their Nuclei, — Arek. f. PtoUsL, 
1913, Sept. 25, pp. 1-36. With 3 plates, 6 text figs, and 1 
diagram. 

Unclassed. 

(122) CoMiNOTTi (L.). L’ Anemia infettiva del Cavallo, [Equine 

Infectious Anaemia.] — Clinica Vetermaria, 1913. Nov. 30. 
Vol 36. No. 22, pp. 983-996. 

(123) Ellis (A. W. M.) & Swift (A. P,). The Effect of Intraspinous 

Injections of Salvarsan and Neosalvarsan in Monkeys. — 
Jl. Experim. Med., 191S. Oct. Vol. 18. No. 4, pp. 428-434. 

(124) Kntjth. Weitere Beobaclitungen fiber HaemaphysaUs punctata 

als wahrscheinhchen Uebertrager des Erregers der inneren 
Verblutung (Milzruptur) beim Rinde. [Further Observations 
regarding Eaemapliy satis punctata as the Probable Trans- 
mitting Agent of the Cause of Internal Haemorrhage (Rupture 
of the Spleen) in Cattle.] — Berl. Tier. Wochenschr., 1913. Nov. 
20 and 27. Vol. 29. Nos. 47, 48, pp. 832-833 and 853-854. 

(125) Lewis (J. C.). Veterinary and Stock Report and some of the 

Diseases in Stock in the Northern Territory.— o/ f fee 
Wofthern Territory, 1913. July. No. 8, pp. 35. With 18 
plates. 

(126) Mitea (Satyendra Nath). On a Peculiar Form of Pasteurelia 

in an Indian Elephant, — -Oentralbl. /. Bakt 1. Abt. Oiig., 1914. 
Feb. 11. Vol. 73. No. l,pp. 12-13. With 1 textfig. 

(127) Montfallet (D.). Contribution h Tfetud© des Maladim du 

Sang du Retail de Chile, 1913. Imprimerie Franco* 
Chilienne, Rue Vilia Vicencio 315, Santiago de Chile, pp. 

' 1-23. ■ 
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BABESIASIS (PIROPLASMOSIS), NUTTALLIASIS, and 
ANAPLASMOSIS. 

(128) Carpano (M.). Kultnr der Pferdepiroplasmen iind BetraeMimg 
tfoer die Hatur der Anaplasmen. [The Cultivation of the Piro- 
plasms of the Horse and Views regarding the Nature of 
Anaplasms.] — Gentmlbl.f. BaJct, 1. Abt., Orig. 1914. Feb. 11. 
VoL 73. No. 1. pp. 42-53. With 1 plate. 

The following is the method employed for the cultivation of both 
Nuttallia eqid and Pirojplasma cabaUi, 

Tubes are prepared containing 1 cc. of distilled water in which 
sodium chloride and sodium citrate have been dissolved, each in the 
proportion of 7 per cent. To these are added 9 cc. of fresh defibrinated 
blood containing the parasites. The tubes are incubated at 25° 0. 

The author has not been able to get undoubted multiplication of 
the parasite in the case of Babesia caballL After 48 hours incubation 
numbers of the pear-shaped parasites are extracellular. Certain 
changes are to be observed in their chromatin. In some of the 
parasites the chromatin forms a small round compact mass, while in 
others it has a loose texture, 

By^ the fifth to the eighth day regular and irregular star-shaped 
parasites may be seen. The rays of the stars are formed either of 
cjrtoplasm alone or partly of ehromatin. At the same time there 
make their appearance large rounded elements, which are composed 
for the most part of faintly-stained cj^oplasm. From the 10th to 15th 
day large irregular parasites possessing two pieces of chromatin can 
be found.^ One of the chromatin masses is large and usually round, 
the other is small and frequently thread-like. 

Subsequmtiy no further development takes place and after a variable 
length of time the parasites degenerate, the medium at the same time 
becoming completely haemolysed. 

The author considers that these forms must represent sexual forms. 

In cultures Nuttallia equi does not retain its vitality^ so long as 
B. mfealK, but certain morphological changes and defimte multipli- 
"cation can be observed. ' 

During the first 48 hours the large and medium-sized parasites 
which are present in the circulating Wood almost entirely disappear, 
and cross-forms are very seldom seen. The bulk of the parasites 

(041) Wt.Pll/47. 10.7.14. 1200. 6.14. B,&F.Ltd. Gp. 11/5. A 
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are small and are composed for the most part of diromatin, and indeed 
some appear to be composed of chromatin entirely. 

The process of multiplication is one of direct division in which the 
chromatin first divides and subsequently the cytoplasm. Corpuscles 
containing 1, 2, 3, or 4 parasites may be seen. In the latter case they 
are very small and their arrangement recalls the classical cross-forms. 
Free forms containing one or two chromatin masses are not infrequently 
found. 

By the 3rd or 4th day the parasites appear to have become even 
smaller, and shew a tendency to arrange themselves at the periphery 
of the red corpuscles. 

About the 6th to 8th day very small rings and bacillary forms are 
to be found, and about the same time forms occur possessing the 
morphological features of anaplasms, but in some of these a rim of 
cytoplasm can be detected. Parasites which have undergone division 
either escape from the red cells or are set free from them by their 
disruption, and would appear from stained preparations to enter fresh 
ones. 

Free forms of the parasite are motile. 

By the 20th to 30th day practically all the parasites present the 
morphological characters of anaplasms, and by this time haemolysis 
is almost complete. 

The author had only one doubtful success in his attempts to transfer 
the cultures to fresh tubes. 

The author has found the anaplasm-like parasites in horses sufiering 
from and recovering from nuttalliasis, and he has also seen cases in 
which only the anaplasm forms were to be foimd. 

In the portion of the paper dealing with the nature of anaplasms 
the author summarises at some length the views expressed by various 
authors, and concludes that anaplasms cannot be considered as 
absolutely unconnected with the life-cycles of piroplasms. 


(129) Cabpano (M.). Firoplasmosis equina. — Centrdblf.Bakt. 1. Abt., 
Orig. 1914. Feb. II. Vol. 73. No. 1. pp. 13-40. With 3 
plates and 6 text-curves. 

In this paper the author describes in some detail bis observations 
regarding the occurrence of two types of parasite in equine piroplas- 
mosis in Italy. His description of the morphology of the organisms 
and their methods of multiplication closely agrees with that given by 
Nottall and STRICKLAND' in 1912 . ■ 

The author believes that R. bursa md. B. annulatus me the trans- 
mitting ticks under natural circumstances, but has apparently been 
unable to furnish experimental evidence of this. 

The clinical, pathological, and epizootiological characters of the 
two conditions are dealt with at some length. 

The author’s conclusions are as follows : 

r^'l.^'Eqiune', piro^^^ may' be ' caused by, ;: two distinct;' parasites,, 

one of wMcb is of comparatively* small size. Tjmis parasite is characterised 
by a special ipethod of multiplication which results in the formation of 
foiir'‘'p,arasiteS', arranged in, the .form of-a 'cross. ' The ."name WuMalUa eqm 
has '"been 'given, to this parasite.' ' The ''other''' parasite '^is ,',of '.larger 'size, and 
occurs in. the"' form of twin pear-shaped 'b.O'dies, 'TMs,'p.arash^^ 



Voi. 2. No. 2.] Bahesimis^ Anaplasmosis, 63 

in the circulating Mood by a process of tme budding.. This organism is 
known as Babesia cahalli, 

2. The two parasites have a wide distribution, espeoialiy in the Old 
World. WuUallia appears to have a wider distribution than Babesia 
mhallL 

Both forms occur in Italy, and, of the two, NuUallia has a wider distri- 
bution. Only Babesia eaballi has been observed up to the present in 
Eritrea. 

3. In Italy a large proportion of the native horses possess a certain 
degree of immunity, which appears to be partly natural and partly acquired. 
Imported horses are very snsceptible. 

4. There are no very marked distinguishing features between the 
clinical and pathological featimes presented by the diseases caused by the 
two types of parasite. There are certain characters of an epizootiologioal 
nature which are special to the two diseases. 

5. Under natural conditions the diseases are transmitted by BMpiee- 
phalus bursa and Boopliilus anhulatus, the latter being responsible for 
the transmission of Babesia eaballi. 

The diseases are transmissible by blood inoculation, and in cases where 
failure results this is due to immunity of the animals used. 

6. When an animal has recovered from one of the forms of the disease it 
remains immune to it for a variable length of time. Owing to tMs fact it 
has been possible to separate the two types of parasite. An animal that 
is immune to NtiUalUa equi can be infected with Babesia eaballi and vice 
versa. 

(130) SoHELLHASE (W.). Elii Beitrag zur Kenntnis der Piroplasmosis 
der Sehafe und EseL Therapentische Versuche mit Trypanblau. 
Ueber die Anaplasmosis der EseL [Piroplasmosis of the Sheep 
and Donkey. Therapeutic Experiments with Trypanhlne. 
Anaplasmosis of the Donkey.] — Zeitschr. /. Infektionshrankh. 
pamsit. Kranhli. %i. Hyg. d. Haust. 1914. Feb. VoL 16. 
No. 1. pp. 93-97. 

The experiments recorded in this paper were carried out with the 
object of investigating the course of the disease in cases of acute 
piroplasmosis, the susceptibility of the goat to the piroplasm of the 
sheep, and the effect produced by trypanblue, if any, upon the course 
of the disease in the acute stages. 

Two young and clinically healthy goats and sheep were inoculated 
subcutaneously with 20 cc. of defibrinated. blood from a sheep infected 
with piroplasmosis. Parasites were comparatively numerous in the 
■blood.. ' . ■ 

A few anaplasms were found in the blood of one of the goats before 
inoculation but no piroplasms. The details of the experiments are 
a little difficult to foEow as the results of daily examinations of the 
blood are not given. ' 

Apparently anaplasms were first observed in the blood of goat 1 on 
the 8th day, and piroplasms three days later. 

The blood of goat 2 which contained anaplasms at the time of 
inoculation, was found to be negative on the following day and on 
the 6th day after inoculation. On the 9th day anaplasms again 
appeared, to disappear the foUowing day. 

Sheep 1 had piroplasms in its blood on the 1st, 9th, 10th and 14th 
days after inoculation. 

Sheep 2. Piroplasms were found on the 8th day and again on the 
14th day. 



64 


[June, 1914. 


Trypanosomiasis. 

Tlie temperatures of the animals ranged from 38*5° to 41*3'^ C. 

The author concludes from these experiments that piroplasms and 
anaplasms may be present in the blood of clinically healthy sheep, and 
suggests the probability that the majority of sheep and goats contract 
piroplasmosis and anaplasmosis during early life, and either recover or 
die. It is due to this fact that the experiments had doubtful results, 

Piroplasmosis of the donkey. — ^Up to the present occasional cases only 
of piroplasmosis of the donkey have been discovered in German East 
Africa. The author has recently encountered two actual outbreaks of 
the disease. In one instance 4 out of 11 animals were found to be 
affected, and in another 10 out of 14. About 25 out of 75 donkeys 
died during the rains (principally foals) and five mares aborted. In 
the donkey the disease generally takes a chronic course. The piro- 
plasms are rather longer than Piroplasma mutans, and the 
chromatin is relatively large in amount ; “ ring,” “ note,” “ pear- 
shaped,” and match-like forms ” occur. Parasites are generally 
scanty in the blood. 

Effects of trypanblue. — Five emaciated donkeys were given 40 to 
100 cc. of 2 per cent, trypanblue intravenously, but no curative effects 
were produced. 

Anaplasfnosis of the donkey. — ^In the blood of two of the animals 
treated with trypanblue bodies resembling anaplasms were found, in 
addition to the piroplasms. On a number of occasions the appearance 
presented by the bodies suggested multiplication. 


TEYPANOSOMIASIS. 

(131) Leese (A. S.). Preliminary Report on Military Camels in Juba- 
land. — ^Manuscript Report forwarded from the Colonial Office on 
April 23rd, 1914. 

The author was detailed to proceed to Kismayu, Gobwen, and 
Serenli, to investigate the causes of mortality and unthriftiness in 
camels. 

At Gobwen, where the author spent six days, there were 30 riding- 
camels of the Camel Corps, and of these at least 30 per cent, were 
affected with tr 3 panosomiasis, clinically indistinguishable from surra. 
Advice was given regarding the suitability of certain grazing grounds 
and the diet of the animals. At Serenli, where there were 80 camels, 
only 10 were found to be affected with trypanosomiasis. Owing to 
continual movement it was impossible to trace the source of infection, 
but three of the infected animals were remounts only just arrived 
from'Gobwen. ■ ■ 

The principal causes of the mortality, amounting to 35 per cent* 
per annum, were the unfavourable conditions to which the animals 
were subjected on arrival in Jubaland, resulting in loss of condition, 
exhaustion, and death due to pneumonia, lung-ahscess, and enteritis. 

The unfavourable conditions were : 

1. Putting animals to hard work when not in fit condition* 

' 2. 'Working immature; antoals* 

■3., Particularly active patrol work,; rendering it impossible to "Study the 
needs of the camels in so full a manner as imder ordinary conditions. 
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4. Apathy on the part of the men regarding their animals. 

5. Working camels hard through the hot season. 

6. The feeding on an insufficient quantity of uncrushed grain, badly 
infested with weevils. 

7. Absence of veterinary advice and suitable food for sick animals. 

8. The frequency of sore backs. 

Most of the animals were in very poor condition and there were 
many cases of necrosis of the skin, a disease termed “ Gnb ” (or in 
India “ Joolak ”). In most cases the poor condition was not due to 
disease. 

The cases of trypanosomiasis were isolated ; one which had also a 
lung abscess was destroyed. Nine of the animals were rested for four 
months and then used for safari. Eleven of the total number of 
animals were 5'| years old or under, and these were kept from hard 
work until the second pair of permanent incisors were cut (rising 6 
years old). 

Fly surveys were made from Selagli to Lalashid and Gaba-hari (the 
northernmost outposts), over routes most frequently used, and warnings 
against certain camps and grazing grounds given. 

Recoimnendations regarding the management of riding-camels , — 

Arab camels require about 5 months to become acclimatised, and 
should be bought at about 5 years old, so that they may become 
acclimatised to the country and feeding in the East African Protec- 
torate and be ready for work at rising 6 years old. 

The corn ration should be 8 pounds when the animals are at work 
or grazing between safaris. Millet and grain are the best, particularly 
the former, as it can be obtained locally. If sim-sim cake, cottonseed, 
or maize are used, these should not form more than | of the ration. 
All grain should be crushed. If given uncrushed, millet and grain 
should be first soaked. In the absence of salt-bush, | ounce of crushed 
rock-salt should be given when not on safari. The salt should be given 
every third or fourth day (i.e. 2|- to 3 ounces), on watering day, first 
thing in the morning. 

No marching should be done between 10.30 and 3 o’clock in the 
cool season, and these hours should be earlier and later respectively 
in the hot season. The average daily distance for fit riding-camels on 
safari is about 20 miles. A good rest should be given before the next 
safari. 

Camels should be trained to go for four days without water in the 
dry season. 

Saddles should be so constructed as to prevent pressure on the 
spine. This pressure is the most frequent cause of sore backs. Among 
200 transport camels at Serenli 64 cases of trypanosomiasis had been 
discovered up to date, and this is the principal cause of death. Grain 
is not necessary for transport camels if they are properly cared for 
and are not unduly pushed- The distance covered daily on safari 
should not exceed 15 miles, and a rest should be given before the next 
safari is undertaken. The marches should be averaged, provided water 
supphes permit. 

For working Somali camels not getting grain, watering in the dry 
season should be every three days. 

Well-grown camels can carry 300 pounds if well cared for and 
under proper conditions on safari. 
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MarcMng by rivers should be avoided whenever possible, especially 
during rains and for four or five weeks after. When it is necessary, 
the less valuable camels should be used, and marching should be 
carried out at night, the animals grazing in the desert. 

It is probably only below Selagli that travelling by river route is 
dangerous at all times. 

A report on trypanosomiasis, the distribution of biting flies, and on 
other infective diseases and preventive measures will follow later. 

(132) Yakimoff (W. L.) & Schokhoe (N. I.). Recherches sur les 
Maladies tropicales Humaines et Animales au Turkestan. (3) hBs 
Trypanosomiases des Ghameaux et des Anes au Turkestan. 
[Investigations regarding Human and Animal Tropical Diseases 
in Turkestan. (3) The Trypanosomiases of the Camel and the 
Ass in Turkestan.] — Bull. Soc. Path. Exot. 1914. Mar. Vol. 7. 
No. 3. pp. 187-188. 

The authors have examined 476 camels, and have found 22 infected, 
but they state that this figure is probably too low, as camels may be 
infected without the parasite being discoverable in the peripheral 
blood. 

The parasite was in all cases transmissible to guinea-pigs, and is said 
to be of the surra-nagana type. The possibility is suggested that it is 
in reality the trypanosome of Indian sm-ra. They have never observed 
trjrpanosomes in the peripheral blood of mules and donkeys in 
Turkestan, but they state that at Bukhara they took from 1 to 3 drops 
of blood from 216 donkeys, diluted it with physiological serum and 
inoculated a guinea-pig subcutaneously. The animal became infected, 
the trypanosome being of the same type as that found in the camels. 

(133) Laveran (A.). L’ Agent du Bebab d’AlgMe est le Trypanosoma 
soudanense (Laveran). [The Causal Agent of Debah is Try- 
2 Mnosoma soudamnse.J—Compt. Rend. Amd. Sd. 1914. Jan. 12. 
Vol 168. p. 93. 

The author has carried out a fresh series of experiments shewing 
that Debab is caused by T. soudanense, a trypanosome originally 
obtained from the Upper Niger. 

Gross immunity experiments have been carried out. The strains 
used were the original strain sent to France in 1906 by 

Cazalboit and since kept running in guinea-pigs, and the debab virus 
obtained from a dromedary from the Touggourt- Biskra district. 

The animals employed were: A goat having a high degree of 
immunity to T. soudanense, a control goat, and a goat immune to 
surra, which according to certain observers is allied to debab. 

The experiments had the following results 

The goat possessing immunity for ^ soudanense resisted infection 
with the trypanosome that is responsible for debab, while the control 
goat and that immune to surra became infected. In a previous pub- 
lication the author shewed that cattle immune to debab resisted 
infection with T. soudanense, and in the present note evidence is 
furnished that a goat immune to T.. soudanense resists infection with 
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debab. The demonstration of the identity of the- viruses is therefore 
complete. - ^ 

The strain of T. soudaneme in the possession of the author is slightly 
more active than the Algerian strain of the debab virus, and this 
explains why some animals immune to the latter became infected by 
the former. 

In order to avoid this source of error in carrying out cross immunity 
experiments for the identification of two viruses, the immunity towards 
each must be tested by the other. 


(134) Blaoklock (B.) & Yoeke (W.). The Frohahle Identity of 
Trypanosoma congolense (Broden) and T. namim (Laveran.)— 
Ann. Trap. Med. Parasit. 1913. Dec. 30. Vol. 7. No. 4. 
pp. 603-607. 

Ill a previous paper (see this Bulletin VoL 1, p. 76) a description was 
given of two parasites found in the blood of a horse imported from the 
Gambia. These parasites were separated accidentally. One was 
certainly T. nivax, but regarding the identity of the other there 
was some doubt. 

The authors succeeded in infecting small animals with this trypano- 
some and finally decided that it was T. dimorphon {T. congolense). 
They have been able*to maintain this parasite in rats. The subinocu- 
lations made from the time of isolation up to the 57th generation are 
shewn in a table, and from this the following information may be 
gathered. 

1. Most of the early inoculations failed, while subsequently they 
were invariably successful. 

2. The course of the disease in the earlier generations was chronic, 
and in the later ones acute. The average length of life of the rats 
from the 5th generation (when the strain was firmly established in 
the rat) to the 14th, was 88*6 days, but the average duration of 
life of the rats in the 42nd to 51st generations was only 8*6 days. 

This appears to the authors to have some significance in connection 
with the nomenclature of the parasite. T. congolense and T. nanum 
are morphologically identical. They are spread by the same species 
of fly, and flies are infected in the same manner by each parasite. 
Had only a small number of experimental animals been available, as 
is usually the case in the tropics, the trypanosome would probably 
have been identified as T. nanum. Weissenborn described a short 
aflagellar trypanosome of equines in Togoland in 1911 and stated that 
it was of inconstant virulence. 

The Sleeping Sickness Commission of the Eoyal Society state that 
T. pecorum loses its pathogenicity for other animals by passage through 
goats, thus giving rise to the erroneous idea that a separate species, 
■y. M'TOm,- exists. 

The Belgian Sleeping Sickness Commission have found that 
aflagellar trypanosomes occurring in dogs are not always pathogenic 
for the rat and guinea-pig. 

The authors can therefore find no evidence warranting a distinction 
being made between the morphologically identical parasites T. con- 
gohnse and T. minum, on the grotm^ of pathogenicity. 
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(185) Teautmahn (E.). Inoculation Positive de Trypanoso^ cazal- 
boui d un Gercopithems patas, [Successful Inoculation of . a 
Cercopithecus patas with Trypanosoma cazalhouiJ\ — Bull. Soc. Path. 
ExoL 1914. Feb. Vol. 7, No. 2. pp. 118-121. 

"With the exception of a few cases of transient infection in rats and 
guinea-pigs, T. cazalboui is as a rule transmissible to ruminants and 
eqiiidae only. A Cercopithecus patas was inoculated subcutaneously 
with 5 cc. of blood containing large numbers of trypanosomes from a 
calf which was on the point of death. 

On the third day there was distinct autoagglutination of the red 
corpuscles. Trypanosomes appeared in the blood in very small 
numbers on the 6th day. On the 9th day, when no trypanosomes 
could be found in the blood, a sheep, a native dog, a young guinea-pig, 
a cynocephalus monkey, two grey rats, and a rabbit were inoculated 
from it. Trypanosomes were not seen again until the 11th day. On 
this day the monkey died. 

At the post-mortem, all the glands, the liver, spleen, and kidneys 
were found to be enlarged. 

The blood shewed a few degenerating trypanosomes, but none were 
found in one of the mesenteric glands. 

The dog, guinea-pig, cynocephalus monkey, and rabbit failed to 
become infected. The rats never shewed trypanosomes in their blood, 
but they died on the 12th and 18th days. The sheep became infected 
and trypanosomes w^ere found on the 8th day. Two patas, a rabbit, 
and a guinea-pig inoculated from the sheep failed to become infected, 
but a Md died on the 20th day. The trypanosome was identified by 
Mesnil. 

(136) Delaistoe (P,). Des Variations du Pouvoir Infectieux et de la 
Virulence du Trypanosoma dimorphon, k partir d’lnfections 
Naturelles presentees par les Boeufs et les Moutons, Note 
preiiminaire. [Variations in the Pathogenicity and Virulence of 
T, dimorphon derived from Natural Cases in the Ox and Sheep.] 
— Bull. Soc. Path, ExoL 1914. Jan. Vol. 7. No. 1. pp. 58-63. 

During a period of rather less than 6 months the author has examined 
some 3000 cattle and sheep for trypanosomiasis. The examinations 
were made in the course of the inspection of animals passing down 
from Upper Senegal and the Niger to the coast. For the detection of 
trypanosomes a single examination of moist blood was made, the 
animals which were declared free from infection upon the result of this 
examination being allowed to proceed. The only trypanosomes 
encountered were T. cazalboui, T , dimorphon, md T, pecaudi. The 
latter was found in a few instances only. 

A series of 7 sets of experiments were carried out with T, dimorphon. 
In five instances the trypanosome (derived from 3 oxen and 2 sheep) 
was not inoculable directly to either the rat or the guinea-pig. In 
one case the trypanosome was transmitted directly to the rat, but not 
to the guinea-pig, and in the remaining case it was inoculable to both 
the.rat and :the'guinea-pig.' ■ 

Details are given of the experiments, and from these it appears 
that rats" and . guinea-pigs' may'/zpossess'lcomplete'' immum against 
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T. dimorplion, repeated intraperitoneal inoculations witli small 
quantities of virulent blood, and single intraperitoneal or intravenous 
inoculations with large quantities failing to break the immunity down. 

In the instance in which the rat became infected while the guinea- 
pig proved refractory, the infection in the rat was a very slight one. 
Trypanosomes were found in its blood in very small numbers on the 
21st and 81st days only. 

The last series of experiments shewed that the trypanosome is 
capable of setting up a rapidly fatal infection in both the rat and the 
guinea-pig. In this instance two white rats and one out of the two 
guinea-pigs inoculated from the infected ox shewed a mixed infection 
of T. dimorphon and T, pecaudi, and died. A goat, whose blood had 
failed to cause any infection when inoculated into a rat, was inoculated 
from the ox, and contracted the dimorphon infection only. From 
tHs goat five field rats and two guinea-pigs were inoculated vith 
fatal results. 

The author does not think that there are any specific differences 
between the trypanosomes without free flagellum which are directly 
inoculable to rodents and those that are not. There is no essential 
morphological difference. 

In a future paper the author proposes to shew that he has been 
■able to inoculate rats with the virus against which rats possessed a 
complete immunity at the first inoculation. 

The author believes that there are several strains of T. dimorphon 
which differ from each other only in the varying susceptibility 
possessed by animals towards them. 


<137) Laveean (A.) & Maeullaz (M.). Essais d’lmmunisafion centre 
le Magana Experimental des Souris. [Attempts to immunise Mice 
against Experimental Nagana.] — Bull. Soa, Bath, ExoL 1914. 
Jan. Vol. 7. No. 1. pp. 53-68. 

The experiments of Ronboni and G oeetti have been repeated using 
trypanosomes subjected to salvarsan in very dilute solutions as the 
immunising agent. The strain used was the “ ferox ’’ strain 
<Ehelioh), 

In all, eight experiments were made, and six mice were used in 
each. The full details of four of the experiments are given and the 
remainder are summarised. The trypanosomes were obtained by 
centrifuging blood containing large numbers after the addition of 
citrated broth, and recentrifaging. The trypanosomes so obtained 
were mixed with the salvarsan solutions varying in strength from 
1 in 1,000 to 1 in 40,000. These were left for half an hour at room 
temperature, centrifuged, washed with salt solution, and injected. 

The results obtained differed in a marked degree from those of 
Ronboni and Goeetti. Whereas the latter authors obtained an 
absolute immunity in 40 to 50 per cent, of animals, Laveran and 
Maruliaz have not obtained a permanent immunity in any instance. 

In 30 instances a more or less rapid infection followed the immuni- 
sation. Of 18 cases in which vaccination did not cause infection, 
16 became infected when tested, and two which resisted a first infection 
becanie infected when a second dose of active virus was administered. 
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A slowing of the movements of the trypanosomes in the salvarsan 
solutions is not a sufficient guide as to the effects of the salvarsan. 
Dilutions of 1 in 10,000 to 1 in 5,000 simply increased the period of 
incubation, and dilutions of 1 in 1,000 and 1 in 2,000 yielded the 
same results as dead trypanosomes, i.e. failed to produce either infection 
or immunity. 


(138) Johns (F, M.). Trypanosoma americanum, — New Orleans Med. 
<& 8urg. Jl 1914. Jan. Vol. 66. No. 7. pp. 533-534. 

While working upon the cultivation of B, bigeminum the author 
encountered a very large trypanosome in the blood of a calf, and 
subsequently found 43 adult animals and 2 yearlings to be infected, 
by direct examination. 

It was found possible to cultivate the trypanosome by adding half 
the volume of 1 per cent, dextrose to defibrinated cow’s blood and 
incubating at any temperature from 27° to 40° C. It was found that 
the addition of serum containing complement to the cultures after 
the first 24 hours destroyed them. The author concludes from this 
that if an insect transmitter feeds again before the trypanosomes 
contained in the infective feed reach the hind gut, the insect becomes 
non-infective. 


(139) Delanoe (P.). Le Fonctionnement du Service de Prophylaxie i 
B3uak6 (Cdte d’Ivoire) k I’Egard des Trypanosomiases Animales 
du 10 Juin au 31 B4c. 1913. [The Working of the Prophylactie 
Measures against Animal Trypanosomiases at Bonake (Ivory 
Coast) from lOth June to 31st December, 1913.] — Bnll. Soc. Path. 
Exot. 1914. Feb. Yol. 7. No. 2. pp. 152-160. With 1 map. 

The new sanitary measures involve the systematic examination of' 
the blood of animals passing through Bouake. The rule adopted is,, 
that only those animals in which trypanosomes cannot be found at a 
single examination are allowed to go to the coast. Affected animals, 
are kept under observation at Bouak4, or if sufficiently fat are 
slaughtered. 

Only three or four horses have been examined, the remaining* 
animals being cattle and sheep coming for the most part from Upper 
Senegal and the Niger. Gut of 4,086 animals (2,115 cattle, 1,971 
sheep) only 214 came from the Ivory Coast. Bouake is the centre of 
the cattle traffic, the herds from the Soudan being brought there by 
middlemen for transmission to the coast and other parts. 

The animals are inspected before they are sold and are branded in 
a manner indicating whether they have passed the examination or 
not, so that the loss rests principally on those bringing the animals 
to Bouak4. Infected animals that are in sufficiently good condition 
to be slaughtered and consumed locally fetch considerably lower 
prices than those that are passed. 

Animals may be rejected on account of emaciation alone, and to 
save time the blood of these is not subjected to examination. 

Emaciated animals may have no trypanosomes in their blood and in 



JoL 2. No. 2.] 


Trypanosomiasis* 


71 


the blood of fat animals they may be numerous. This is explained 
by the fact that the number of trypanosomes present in the blood at 
different stages of infection varies. The meat from well-nourished 
infected animals does not differ in any way from that of healthy 
animals. 

Twenty-one per cent, of the cattle were found to be infected, and 
4*6 per cent, were condemned for emaciation. 

Of the sheep 10*4 per cent, were condemned for trypanosomiasis and 
0*8 per cent, for emaciation. 

A table is given shewing the number of cattle and sheep examined 
each month during the period under review. The increase in the 
number of animals inspected during December as compared with the 
previous months indicates that the inspection has not hindered 
trade. 

Of the three types of Soudan cattle (the Zebu or large humped 
animals, the small animals without humps, and the cattle with small 
humps), the first are most frequently found to be infected and they 
do not bear long journeys well. 

The animals that are infected to the smallest" extent, and are less 
frequently emaciated, are those from Lobi. The herds having the 
highest percentage of diseased and emaciated animals were those 
from Macina, where souma occurs in a very virulent form. 

The only trypanosomes encountered were the T. cazalboiii, T. 
dimorphon and the T* pecaudi, in order of their frequency. 

The author states that confirmation can be furnished of the part 
played by Stomoxys in the transmission of souma. The inspection 
has been criticised as hindering trade, but the author states that apart 
from any consideration of prophylaxis the inspection has lead to an 
improvement in the quality of the animals. 


(140) Mesnil (F.) & Blanchabd (M.). Sur I’ldentification du Virus 
d’un Cas de Trypanosomiase Humaine contraet^e au Laborafoire. 
[The Identification of the Virus in a Case of Human Trypanoso- 
miasis contracted in the Laboratory.] — Bull, Soc. Path. ExoL^ 
1914. Mar. Vol. 7. No. 3. pp. 196-200. 

The case referred to in this paper is that of Professor Lanfranohi 
of Parma. 

It is said that only two strains of trypanosomes, namely, nagana 
and surra, had ever been kept at the University of Parma. 

A strain of the trypanosome which was thought to be the cause 
of Lanfranchi’s infection was obtained from Parma, and animals 
were inoculated from Lanfranchi himself. 

A number of investigations were carried out with these trypanosomes 
and the sera from infected animals, and the general results indicated 
that the animal strain received from Parma and that isolated from 
Lakfranchi were quite distinct. 

Gross immunity tests and the actions of protective sera indicated 
that the strain derived from Lanfranchi did not differ from T, gambiense, 
and that the animal strain derived from Parma was T. 

The authors are not prepared to state definitely that the strain 
from the human source was actually T. gambiense. 
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{141) Eoubaud (E.) & Lafont' (A.). Experiences de Transmlssloi 
des Trypanosomes Hnmains d’Afrique par les Moustiques ’ des 
HaMtatlons {Stegomyia fasciata). [Experiments regarding the 
Transmission of the Human Trypanosomes in Africa by Mos- 
quitoes {Stegomyia fasciata),] — Bull, Soc. Path, Exot 1914. Jan. 
YoL 7. No. 1. pp. 49-52. 

The authors have used T. gambiense and T. rhodesie?ise, and monkeys, 
guinea-pigs, and rats were employed. It was found that transmission 
occurred in those cases only in which the mosquitoes were immediately 
transferred to susceptible animals from infected animals which had 
numerous trypanosomes in their blood. The authors point out, 
however, that the experiments are not strictly comparable with infec- 
tion of man because of the hair covering the animals’ bodies, this 
rendering it difficult for the mosquitoes to bite. The experiments 
also shewed that the virus does not remain active in the mosquito 
for more than 24 hours. 

(142) PuEOTiGE (G.). Sleeping Sickness, Tsetse, and Big Game.^ — Brit, 
Med. Jl 1914. Feb. 7. pp. 293-294. 

This paper contains a general summary of the author’s experiences 
ill connection with game and tsetse fly in Nyasaland and Ehodesia, 
where, save for three periods of furlough, he has worked since 1894. 

He speaks with personal expBiience of large tracts of country where 
not a single fly was encounteredyears ago, and where now they abound. 
He attributes the spread of the fly to the increase in the number of 
game animals, and' this in turn is attributed to the protective measures 
put into force by the Government. The lives of men and domesticated 
animals are being lost as a result of this spread of the fly. 

The author advocates a general onslaught on wild animals as offering 
the best chance of eradicating trypanosomiases. He does not believe 
that the destruction of the game would lead to the fly attacking man 
and domesticated animals, and expresses the opinion that with the 
destruction of the game the fly would disappear. 

(143) Weck. Beohaehtungen liber Trypanosomen des Menschen und 
der Tiere am Rovuma-Flusse. [Observations on the Trypanosomes 
of Man and Animals on the Rovuma Eiver.] — Arch. f. Schiffs-u. 
Tfop.-Hyg. 1914, Feb. VoL 18. No. 4. pp. 113-124. 

The question of the identity of the trypanosomes occurring along the 
Eovmna is of practical importance on account of the fact that 6^106'^ to 
palpalis does not occur along the course of the Rovuma from Mitomoni 
to Sasawara, but only G. morsitans. Although the latter fly has a 
wide distribution in German East Africa it appears up to the present 
to have been a source of danger to domesticated and wild animals only, 
no case of trypanosomiasis having been observed in man. 

The trypanosome found along the Rovuma is said to be morpho- 
logically and biologically distinct from T. gambiense, and, according 
to Taxjte, identical with r. to&stose. 

The wew expressed by Bbuge tha>t T. Thodesieme^^m identical with 
T. bfucd is ^questioned, and it is said that while nagana is of common 
occurrence in wild and domesticated animals in iihe Glgssina morsitans 
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district, cases of trypanosomiasis in man have not been observed. 
It should be noted that the diagnosis of nagana is based in the great 
majority of cases upon microscopic examination. The explanation 
of the absence of trypanosomiasis in man is possibly that T. rhodesiense 
requires certain climatical conditions, and, particularly, higher tempera- 
tures. There are however many areas in the colony with the same 
climatic and geographical condition where game is plentiful and 
Glossina morsitans occurs in large numbers, but in which trypano- 
somiasis has not been observed in man. 

The possibility is not excluded that the trjrpanosome recognised 
as T. brucei in German East Africa is not the same as that occurring 
in Nyasaland and Rhodesia, and when diagnosis is based upon micro- 
scopic examination it is quite possible to confuse trypanosomes. 

A number of species of wild and domestic animals have been found 
to be infected with trypanosomes by direct microscopic examination 
in the Mitomoni, Sasawara, and Lumesule Districts, and a number of 
positive experimental infections have been obtained. 

Positive results were obtained in every case when monkeys were 
inoculated with blood containing the trypanosome occurring in man, 
no matter from what species of animal the infective material was 
obtained. In some cases an exaltation of virulence was observed when 
the trypanosome was carried on from one animal to another of the same 
species. Strains of trypanosomes which are not transmissible to the 
monkey are probably not identical with the human strain. The 
identity of the trypanosomes has been established by inoculation 
into various species of experimental animals, microscopic examination 
of living and stained specimens, and serum methods of diagnosis. 

The author has found the human trypanosome to be inoculable for 
the monkey, dog, cat, rat, mouse, huko ” (a mole-like animal), 
guinea-pig, young leopard, and ngolombwe (a small antelope). With 
the exception of the last-named, all the infected animals died within 
a month. Only one strain of trypanosomes, found in a water-buck, 
was infective for the same experimental animals as the human strain. 
This was dimorphic, and intermediate forms were found. The long 
forms of the antelope strain were more active than the corresponding 
forms of the human strain, the movement appearing to be of one rapid 
vibration rather than a writhing one. In either case the movement 
involved little translation. In stained preparations marked displace- 
ment of the nucleus was observed in both strains. In the trypanosome 
found in the antelope the centrosome was frequently absent, but this 
was not observed in the human strain. 

Cross immunity tests could not be carried out, but the activity of 
the serum was tested by Laveeak and Mesisul’s method in a number 
of cases, and certain biological differences were found between the two 
strains. It may therefore be concluded that the two are not absolutely 
identical. 

The trypanosomes found in a ngolombwe failed to infect a monkey, 
but infected a rat. Inoculation of further rats from this one failed ; 
the trypanosome therefore could not be T. rhodesiense. The antelope 
was inoculated with blood from an infected man containing numerous 
trjq)anosomes. The trypanosomes previously present in the blood 
did not increase in numbers. Two monkeys and a dog were then 
inoculated from the antelope and infection took place. 
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Tte author therefore concludes that the human trypanosome was 
present in the antelope’s blood. 

The author’s conclusions may be summarised as follows : 

The trypanosomes found in game in the neighbourhood of Sasawara 
resemble those found in man, but present certain morphological and bio- 
logical differences which make it impossible to consider the two as identical. 

The human parasite can be experimentally transmitted to game, and 
from this it may be concluded that the transmission occurs in nature 
through the medium of tsetse flies. 

Killing off the game as a means of combating the disease must be avoided, 
as it would have the effect of driving animals having a slight infection 
into clean districts where the conditions are suitable for T. rhodesiense, 
and lead to the infection of flies, man, and animals. If the game is to be 
killed off, the extermination would have to be complete, a measure which 
is in the author’s opinion impracticable. 

Human beings must be considered as the most important carriers of 
infection. The disease was probably brought in from Portuguese territory 
by natives, and medical examination must therefore be established in 
order to detect the disease in natives entering the colony. 

(144) Beck (M.). Untersuchungen liber ein am Rovuma (Beutschost- 
afrika) vorkommendes Trypanosoma beim Mensehen. [Investiga- 
tions on a Trypanosome occurring in Man in the Eovuma District, 
German East Africa.] — Archf. Schiffs-u. Trop.-Hyg. 1914. Eeb. 
Vol. 18. No. S. pp. 97-101. With 1 plate. 

In 1911 and 1912 a number of small foci of sleeping sickness were 
discovered along the Rovuma and its tributaries which must have 
been due to the introduction of the disease from the neighbouring 
Portuguese territory. Seventy-two cases have been discovered. 

The disease appears to be transmitted solely by G. morsitans, and 
8 to 10 per cent, of the flies were found to be infected with trypano- 
somes. It was impossible to identify the trypanosomes found in the 
flies owing to the lack of experimental animals. 

Experiments were undertaken to ascertain whether the trypanosome 
occurring in man was identical with T. brucei, as cattle had died of 
brucei infection in the district. 

The posterior extremity of the human parasite usually has a loose 
structure and stains faintly. The anterior end is pointed, the nucleus 
is round and oval, and it was never observed to lie posterior to the 
blepharoplast. In a few cases it was close to the blepharoplast, but 
this is due in the opinion of the author to uneven drying of the 
cytoplasm- The lack of a micrometer eyepiece rendered it impossible 
to make any comparative measurements. 

A strain of T. brucei was obtained from an infected mule, and 
comparative experimental inoculations with the human and animal 
strains shewed that the human strain was rather more virulent for the 
dog, monkey and rat than the animal strain. 

In the animals infected with the human strain long forms first 
appeared in the blood, these were followed by intermediate forms, 
and then by short thick forms. Irre^lar rounded forms were observed 
in the blood of rats inoculated with blood containing the human 
parasite. 

For further difierentiation of the parasites, agglutination and agglo- 
meratioh experiments were carried out. The results given by the 
former failed to reveal any distinction between the two. Cross- 
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immunity experiments were also undertaken, and these were successful 
to the extent that the trypanosomes did not appear in the blood of 
immunised rats (rats infected and then treated with atoxyl) until 
from 10 to 15 days after they had appeared in the blood of rats that had 
not been treated. 

A number of animals were examined for trypanosomes in infected 
districts with the following results : 

Of 8 dogs examined 5 were found to be infected. Three goats 
were all negative. Two water-bucks were positive out of three 
examined, and one of two elands also contained trypanosomes. A gnu, 
leopard, a spotted hyena and a number of monkeys and birds were 
negative. 

(145) Duke (H. L.). Wild Game as a Reservoir for Human Trypano- 
somes, — BriL Med, Jl. 1914. Feb. 7. pp. 289-292. 

The author points out in the first place the great divergence of 
opinion held by observers engaged in the biological problems connected 
with sleeping sickness. The view held by the German investigators is 
that the game trypanosomes are not pathogenic for man, and that held 
by British investigators is that certain of the trypanosomes recovered 
from game are identical with T, rhodesiense. 

Three years after the native population were moved from the islands 
and the lake shore of Victoria Nyanza, G. palpalis on the lake shore was 
capable of infecting monkeys with trypanosomes indistinguishable from 
T, gamMense, and an exactly similar trypanosome was recovered from 
the blood of two situtunga at about the same time or a little earlier. 
These animals were shot on Damba Island, a few miles from the main- 
land. The question arises whether the fly and the antelope trypano- 
somes are the descendants of the T, gambiense wliich was responsible 
for the epidemic, or are simply parasites of the antelope. 

The author sets out his subject in the form of a number of questions 
and gives the available information upon which answers may be based. 

With regard to the identity of the fly and the antelope trypanosomes, 
the author states that in a previous publication he has shewn that the 
identity camiot be doubted. 

The evidence shews that the trypanosome of the fly is derived from 
the antelope and not from other sources. 

Natives visiting prohibited areas are probably not the source of 
the infection of the flies and consequently of the antelope. 

With regard to the question whether the lake-shore trypanosomes 
can be identified with T. gmnMense, the answer is that while there is 
no good evidence to shew that the fly and the antelope trypanosome are 
not identical with T. gamUeme, is a certain amount of evidence 
to shew , that , they ■ are. ■ 

Experiments shew that wild antelope of the species frequenting 
the lake shore are inoculable with the human trypanosome, and 
further that they are capable of acting as a source of infection for 
flies for 22 months at least, and probably longer. 

The evidence on the subject of the infectivity of the wild fly to the 
wild-fly trypanosome is not so complete as could be desired, but it 
rather supports the view that the trypanosome of the wild fly is 
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TKcre is no trypanosome known in Uganda possessing tke animal 
reactions of tke lake shore organism other than T. gambiense. 

The percentage of antelope harbouring T. vivax and T. uniforme, 
that iSj trypanosomes non-pathogenic for man, is slightly higher on 
the Island of Damba than on the mainland, 14*2 as compared with 
10, but the natural conditions obtaining in two places are sufficient 
to account for this. The percentage of wild lake shore flies harbouring 
these parasites is about 0*1. 

The author contends that the available evidence justifies the con- 
clusion that the trypanosome recovered from the Damba situtunga 
and from the wild G. palpalis on the islands and on the coast of the 
mainland is a descendant of T. gambiense. 

(146) CiucA (A.). Action des Abc5s de Fixation snr la Trypanosomiase 
Expdrimentale du Cobay e et sur son Traitement part’ AtoxyL [The 
Effect of Fixation- Abscesses upon the Treatment of Experimental 
Trypanosomiasis in the Guinea-pig and its Treatment with 
AtoxyL] — Ann. Inst Pasteur. 1914. Jan. VoL 28. No* L 

pp. 6-20. 

The author refers briefly to the observations of a number of authors 
regarding the beneficial effects produced by abscess formation in 
protozoal diseases (malaria, canine babesiasis, and sleeping sickness). 

The investigation was undertaken by the author because in the 
cases referred to the abscess formation was of an accidental nature. 

Essence of terebene is one of the chemical substances which is 
specially used for the production of fixation abscesses. The majority 
of the experiments have been carried out with the Uganda strain of 
nagana, as, according to the author, the course of the infection in the 
guinea-pig with this trypanosome is very constant, trypanosomes 
persisting in the blood from their first appearance up to the time of 
death. A farther reason for using this trypanosome is that, according 
to Laveuax and Thiroixx’s experiments, atoxyl alone is unable to 
effect a cure. In some of the experiments the guinea-pigs were 
infected with surra. 

Ordinary commercial essence of terebene was used and it was injected 
subcutaneously on the outer side of the thigh, as high up as possible 
in order to avoid gangrene of the foot, and diffusion of the pus during 
abscess formation. The injection caused extreme disturbance which 
lasted for about half an hour. The resulting inflammation reached its 
maximum about the 72nd hour, abscess formation occurring about 
the 4th or 5th day. The pus was thick and of a dirty white colour. A 
strong odour of terebene could be detected even when the abscess 
was left for 10 days before opening. The susceptibility of the guinea- 
pig to the terebene varied greatly. In some there was marked loss 
of condition in 10 days, in others no effect of this kind was observed, 
and in some gumea-pigs no local inflammation would be produced* 
The dose varied from 0*5 to 1 cc. 

A freshly prepared solution of atoxyl in sterile distilled water was 
used, and the dose varied from 1*5 to 2 cc. 

The disappearance of the trypanosomes from the circulation was 
frequently controlled by the moculation oimiee. 

Forty^two guinea-pigs infected with Uganda nagana were used. 
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Eleven of these were controls and the remainder were treated either 
with terebene alone, or with terebene and atoxyl. Of ten guinea-pigs 
infected with surra, four were controls and the remainder were treated 
with terebene only. 

The controls infected with the Uganda trypanosomes died in from 
11 to 56 days, and those infected with surra in from 17 to 41 days. 

Group A , — Guinea-pigs treated solely with essence of terebene. 

Series 1. Guinea-pigs receiving one or more injections of terebene, 
the first being given at the time of infection in order to judge the 
efiect upon the period of incubation. 

Series 2. Guinea-pigs receiving a single injection of terebene when 
the infection was at its maximum. 

In both of these series the two species of trypanosome were used. 

The conclusions drawn from these experiments may be summarised 
as follows : The injection of the terebene at the same time as the 
infective inoculation prolongs the period of incubation by some days 
in the case of both trypanosomes. The injection of terebene when 
trypanosomes are most numerous in the blood causes a diminution in 
the number or, more frequently, a complete disappearance, commencing 
24 to 48 hours after the injection. This is followed after an interval 
of about five days by a relapse. In spite of the severe experimental 
conditions, especially in the second series, the treated guinea-pigs 
frequently lived considerably longer than the controls. 

Group B. — Guinea-pigs included in this group were inoculated 
intraperitoneally with the Uganda nagana strain and then treated 
with atoxyl and essence of terebene. 

Series 1. Guinea-pigs receiving two injections of atoxyl and terebene. 
These were subdivided into two lots. 

a. Those that received the first injection of terebene at the time of 
infection and the first injection of atoxyl when the trypanosomes were 
very numerous in the blood. 

b. Those receiving simultaneous injections of terebene and atoxyi 
at the height of infection. As controls infected guinea-pigs treated 
with atoxyl and guinea-pigs which were left untreated were used. 

Series 2. Guinea-pigs receiving several injections of terebene and 
atoxyl. 

The dose of terebene used was 1 cc. in every case, and a fresh injection 
was only given when the abscess caused by one dose burst. 

These guinea-pigs were also divided into two lots. 

In the first lot the atoxyl injections were given every eight days 
in two doses of 0*015 and 0*02 g. at an interval of 24 hours. In the 
second lot the injections were given every five days, irrespective of 
whether the trypanosomes were present in the blood or not. The 
treatment was commenced two or three days after the appearance of 
trypanosomes in the blood. Controls similar to those of the first 
serieswereused. , , 

The following is a summary of the conclusions drawn : 

1. Atoxyl causes only a temporary disappearance of trypanosomes from 
the blood of guinea-pigs inoculated with the Uganda straiii of nagana. 

2. The injection of atoxyl in conjunction with abscess formation resulting 
from the injection of essence of terebene always produces a disappearance 
of trypanosomes from the Mood which lasts for several days. 
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Z. Repeated application of tlie combined treatment effects a complete 
disappearance of trypanosomes wMcb lasts for a long time, but a complete 
cure is not effected. 

4. G-iiiiiea-pigs weighing from 400-600 gi’ammes can withstand twelve or 
thirteen injections, and possibly more, of atoxyl in doses from 0*0 15 to 
0-02 g. More than 1 cc. of terebene must not he given at a dose, and the 
luimber of injections possible depends upon the emaciation produced. 

The deaths of some of the treated animals before the controls may he 
ascribed to this. 

5. Combined treatment appears to be superior to treatment with atoxyl 
alone. The terebene or the resulting abscess formation probably facilitates 
the formation of trypanotoxyl. 

6. The method should be tried upon large animals in which abscess- 
formation does not produce so marked a debilitating effect. 

(147) Kolle (W.), Hartoch (0.) & Schurmann (W.). (i) Weitere 
Mitteilimgen liber chemotberapeutisehe Experimentalstudien be! 
Trypattosomenmfektionen. [Eurther Chemotkerapeutic Expeii- 
ments in Connection with Tr 5 rpanosonie Infections.]— Det/i. Med« 
Wochenschr. 1914. Jan, 29. Vol. 40. No. 5. pp. 212-214, 

(^148) (ii) Chemotherapeutische Experimentalstudien be! Trypanosomen- 
Infektionen. ii. Mitteilung. — Zeitschr, /. Immunitdtsjorsch. u. 
experim. Iherapie. Orig. 1914. Jan. 22. VoL 20. No. 5. 
pp. 436-475. 

L The authors reaffirm their statement publisbed previously, to the 
eSect that compounds of pentavalent antimony are practically useless 
for the treatment of trypanosomiasis. 

Their experiments with Trixidin (antimony trioxide) upon large 
animals did not yield the satisfactory results obtained with small 
laboratory animals. Rabbits, dogs, and monkeys were used, and the 
intramuscular injection of trixidin lead to abscess formation. In a 
few cases, ho'wever, injections into rabbits were not followed by any 
untoward complications. 

With the object of trying to avoid this, a number of substances were 
added to the trixidin suspension (in oil), but without success. The 
distribution of the injections over the body also failed to prevent 
abscess formation. 

They succeeded however in administering the drug intravenously 
in salt solution, and they were able to cure rabbits infected with 
dourine by one or two injections. 

By a special process it was found possible to get the antimony 
trioxide into a sufficiently fine state of division to permit of its being 
used for intravenous injection. At the same the drug presented a 
greater effective surface. 

The good results obtained with commercial antimony trioxide 
are improved upon by the use of the drug in a more finely divided form, 
hut results are not yet ready for publication. An attempt was made 
to treat horses infected with dourine by means of intramuscular 
injections, but, as in the case of the rabbits, abscess formation resulted. 

OsTERTAa reports to the atithoxs that good results have been 
obtained with naturally infected cattle in East Africa. Information 
is not given as to how the treatment has been carried out in this 
instance. Up to the time of writing (2 months) the treated cattle 
had remained free from trypanosomes; 
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Trixidin has been found to be capable of protecting animals against 
infection for a period of several weeks. 

The method of making a salve either with metallic antimony or 
with insoluble organic compounds has been used successfully. No 
toxic effects have been produced. 

Dimethyl-phenyl-pyrazalon-antimony-trichloride salve and intra- 
muscular injections of trixidin are said to have a marked effect upon 
sleeping sickness in man, but abscess formation results from the 
latter treatment. No experiments have as yet been carried out using 
the intravenous injection method. 

Conclusions : — 

1. Trixidin effects a cure in the case of large animals affected with chronic 
trypanosomiasis. 

2. In cases in which intramuscular injections of trixidin lead to abscess 
formation, infected rabbits and guinea-pigs can be cured by intravenous 
injections — antimony trioxide in salt solution. 

3. A lasting cure can be effected in the case of dogs suffering from 
chronic dourine by the injection of antimony compounds, and particularly 
of dimethyl-phenyl-pyrazalon-antimony -trichloride (Scheitlin). 

4. The principle advocated by us (involving the use of insoluble com- 
pounds of antimony or the inunctions) can also be applied to the human 
subject, but at the moment abscess formation prechides the subcutaneous 
or intramuscular injection of antimony trioxide. 

5. Antimony trioxide can be obtained in a form resembling the colloidal 
form by a special process, and this can be used with great success for intra- 
venous injection into small animals. 

6. Further investigation is required to see whether colloidal antimony 
trioxide can be used for the treatment of sleeping sickness in man, or as an 
adjuvant in a combined treatment. 

ii. This paper contains a fuller and naore detailed account of the 
above experiments. 


(149) Moldovan (J.). Ueber die Wirkungsart des Atoxyls, Salvarsahs 
md des Mensehenserums bei der experimentellen Maganainfektion* 
[The Nature of the Action of Atoxyl, Salvarsan, and Human 
Serum in Experimental Nagana.]— ZefecAr. /, Immunitdtsforsch. 
u, exfefim, Therafie, Orig. 1914. Mar. 14. VoL 21. No. 1/5. 
pp. 481-519. 

The author’s experiments lead him to conclude that atoxyl acts 
directly upon the trypanosomes, and that the body cells, phagocytes, 
and other defensive powers of the body do not intervene. The atoxyl 
is absorbed by the trypanosomes and the toxic substance is formed in 
their own bodies. The animal body is necessary only in so far as it 
renders a multiplication of the parasites possible, involves an increase 
in metabolism, and leads to the absorption of substances and the pro- 
duction of toxic materials. In vitro the parasites are indifferent 
owing to their low vitality. 

The property of being atoxyl-fast appears to depend not only upon 
absorption not taking place or the atoxyl not being reduced, but also 
upon the insusceptibility of the trypanosomes to the toxic products. 
The same holds good for salvarsan and human serum. 
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(160) Lukz (E.). VersEChe mit dem TrypanosomenMImitte! ‘Trixidm’’ 
bei selilafkrankeH Mensehen. [Experiments with Trixidiii in the 
Treatment of Sleeping Sickness in Man.] — Arch. f. Sc'hiffs- u. 
Trop.-Hyg. 1914. Mar. VoL 18. No. 6. pp. 212-213. 

Trixidin is a 30 per cent, emulsion of antimony tiioxide in oil, and 
it is credited with effecting a permanent cure in small animals infected 
with trypanosomes in 100 per cent, of cases. 

Seven persons infected with sleeping sickness, but shewing no 
clmical symptoms save swelling of the glands, were put under treatment. 
Two intramuscular injections were given, the doses varying from 0*1 
to 0*3 grammes, and the injections being given at an interval of two 
days. The injections were made into the buttocks. 

The injections were followed by severe abscesses, fever, pain, loss 
of sleep and appetite, and the patients lost condition. Seven days 
after the second injection the abscesses were opened and a large quan- 
tity of pus and unabsorbed emulsion escaped. The abscesses healed 
slowly. 

The glands did not decrease in size after the trixidin injections, 
and though in three cases trypanosomes disappeared from the blood 
and the glands, they could be found in the cerebro-spinal fluid. 

The author concludes that the drug is not suitable for the treatment 
of sleeping sickness. 

(151) Danysz (J.). Essais de ChimiotMrapie. Combinaisons des Sels 
d’ Argent et des Composes arsenieaux dans ie Traitement des 
Trypanosomiases Expdrimentales et de la Syphilis chez FHomme, 
[Chemotherapeutic Experiments. . Combinations of Silver Salts 
and Arsenic Compounds in the Treatment of Experimental 
Trypanosomiases and of Syphilis in Man.] — Ann. Inst. Pasteur. 
1914. Mar. YoL 28. No. 3. pp. 238-256. 

The following is an abstract of that portion of the paper which deals 
with the author’s investigations in connection with experimental 
trypanosomiasis. 

In the majority of the experiments the trypanosome of surra was 
used. Control mice inoculated subcutaneously died as a rule on the 
fourth or fifth day. 

The following compounds were used and for the sake of brevity 
the author uses symbols given in brackets to designate each : 

Dioxydiaminoarsenobenzol chlorargent-argentate (AOA). 

Dioxydiaminoarsenobenzol bromo-argentate (ABA). 

Dioxydiaminoarsenobenzol iodo-argentate (AI A). 

Dioxydiaminoarsenobenzol (ddab). 

All the mice received a single injection of one or the other of these 
drugs on the third day of infection, when trypanosomes were numerous 
in'the blood. 

It was found that “ ABA ” was distinctly more active than “ AC A ’ 
and^^AIA.” 
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The dose which will cure a mouse by injection 60 hours after infection 
may be placed at 0*07 mgm. The maximum therapeutic dose is 
2*5 mgm. The drug is therefore three times as active as '' ddab ” and 
35 times as active as atoxyl. 

In view of this fact “ ABA ” was principally used in subsequent 
experiments. 

The objects of the further experiments were to ascertain the effects 
of treatment undei‘taken at earlier and later stages of infection, the 
effects of repeated small doses which if given as a single dose do not 
prevent relapses, and to investigate the treatment of relapses. 

The experiments lead the author to conclude that (1) recovery can 
be effected with more certainty and with smaller doses the sooner 
treatment is undertaken after infection ; (2) the administration of a 
number of small doses is more effective than that of a single large dose. 

The dose required to effect a cure when trypanosomes were already 
numerous in the blood was five or six times that required if administered 
during the first 24 hours after infection. 

In the treatment of relapses the same facts are to be observed as in 
the treatment of primary infections, with the difference that there 
are parasites present in the body which are more or less resistant to 
the action of the drug. Thus the line of treatment indicated is to 
give several doses at fairly short intervals. 

The point is emphasised that the drugs play in reality a secondary 
part in the destruction of the parasites, the primary part being played 
by the defenses of the body which are stimulated by the drugs. 

Comparative experiments shewed that ABA” is as active against 
T. rhodesiense and T. gambiense as against the trypanosome of surra. 

Mice infected with T, rhodesiense have been cured by a single injec- 
tion of 1 mgm. of ABA,” and by 0*04 mgm. when combined with 
trypanred. 

Doses of 1 mgm. and even 2 mgm. of ABA ” only delayed death 
for a few days in the case of mice infected with T. dimorpkm. Mice 
infected with this trypanosome were, however, cured by a mixture of 
3 mgm. of '' ACA,” 2 mgm. of '‘ABA,” and 1 mgm. of trypanred. In 
another instance 1 mgm. of “ ABA ” with 1 mgm. tryparosan effected 
a cure. ■ ■ 

The drug “ ACA ” was found to be far more effective than “ 606 ” 
in the treatment of avian spirillosis. 

(152) Dakysz (J.). Traitement du Surra par les Composes Arsenicaux 
et Ars6no-Argentiques. Bapports:- eutre les, Boses Toler6es et les 
Doses Curatives, [The Treatment of Surra with Arsenic and 
Arsenic-Silver Compounds. The Relationship between the Maxi- 
mum Safe Doses and the Curative Doses.]— RwlL Soc. Path. Exot 
1914. Mar. Vol. 7, No. 3. pp. 200-202. 

Mice infected with surra can be cured by various arsenic and arsenic- 
silver compounds, and in particular by atoxyl, arsenophenylglycin, 
chlorhydrate of dioxydiaminoarsenobenzol, and the sulphate of 
bromoargentic dioxydiaminoarsenobenzolate. 

The author carried out a number of experiments with the object of 
ascertaining the ratios of the maximum dose tolerated to the dose 
sufficient to effect cures by a single injection. 
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The following ratios were established : 

Atoxyl 1:1. 

Arsenophenylglycin 3:1. 

Chlorhydrate of dioxydiaminoarsenobenzol 8:1. 

Sulphate of bronioargentic dioxydiaminoarseiiobenzolate 35 : 1. 

A number of experiments have shewn that the last drug, which the 
author terms “ 88d,” can be injected repeatedly without ill effect. 

(153) F-eosgh (P.) & Knuth (P.). Steigerung der Wirkimg des Sal- 
varsans dnreh GomMnation mit Optochlninum hydrocMorieum 
and latrinm salieylieiim bei kiinstlicher hervorgerufenen Trypano- 
somenkrankheit der Pferde* [Increase in the Activity, of Salvarsan 
in Experimental Txjrpanosomiases in the Horse through Combi- 
nation with Hydrochloride of Optoquinine and Sodium Salicylate.] 

• — Berlin, Tierdrzt, Wochenschr, 1914. Feb. 19. VoL 30. No. 8. 
pp. 133-134. 

The strains used were nagana ' ferox ’ and von Prowazek’s strain. 

These proved fatal to horses in every case within two or three months 
after inoculation. In the earlier experiments salvarsan was adminis- 
tered in increasing doses, until doses of 7 grammes were given two 
consecutive days, but without result. The trypanosomes were found 
to be arsenic-fast when they re-appeared in. the blood. The use of 
salvarsan combined mth quinine hydrochloride yielded no results. 

Optoquinine is aethylhydrocnprein, and was introduced into practice 
by Morgenroth, at whose suggestion the authors employed the drug. 

Seven horses were under treatment. The earlier experiments w^ere 
directed towards ascertaining the effective dose and the best time 
for the administration. Horse 4, was treated 42 days after infection, 
Horse 7, nine days, and Horse 6, five days. Horse 8, received pro- 
tective treatment 5 days before infection, and this was repeated 35 
days after infection. Subsequent experiments shewed that the doses 
used in these experiments were small. 

Horse 4, — Trypanosomes disappeared from the circulation rapidly, 
and on the sixth and seventh days the treatment was repeated, trypano- 
somes remaining absent from the blood. Unfortunately the animal 
died from tetanus 17 days later. 

Horse 7.- — Seventeen days after treatment a relapse occurred, and 
in spite of energetic treatment others followed, and the animal was 
destroyed. , 

Horse 6. — ^Died on the 15th day after treatment from colic. Try- 
panosomes had disappeared from the blood. 

Horse 5. — Treated on the 15th day after infection. Trypanosomes 
disappeared from the peripheral blood, and the animal, remained free 
from trypanosomes for four months. The cure was not complete, 
as relapses occurred which energetic treatment failed to arrest, 

Fresh experiments were undertaken with two further animals, 
'Nos. S ''and.' 11: 

In these cases the doses were greatly increased and the method 
modified. Horse 11, received a single treatment, and No. 9 was 
treated twice with an interval of three days. 

No. 11 was treated on the 6th day after infection and No, 9 on the 
7th day. Up to the time of writing (2| months) the animals had 
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remaiiaed free from trypanosomes and inoculation of tkeir blood into 
mice has failed to cause infection. 

A fuller report was to be made at the Congress of Tropical Medicine 
at Berlin in April. 

(154:) Walkeb (G. K.). The Arsenical Treatment of Surra in Horses ; 
Records of Four Cases. — Jl. Comp, Path, d Therap. 1914. Mar. 
VoL 27. No. 1. pp. 71-76. 

The treatment followed was that described by Holmes in 1909 in 
the Journal of Tropical Veterinary Science. The animals treated were 
experimentally infected, and the control animal from which the treated 
animals were inoculated, and w^hich had been inoculated from an 
infected dog, died on the 34th day after trypanosomes first appeared 
in the blood. Death occurred rather sooner than was expected, but 
the animal was old and weak. 

Detailed descriptions of the courses of treatment given in the four 
cases are described. In general, the treatment consisted in a sub- 
cutaneous injection of atoxyl of 100 cc. of a 4 per cent, solution, 
followed by the administration os of from 1*5 to 2‘5 gm. of arsenious 
acid given in bolus. There was an interval of a day between the 
doses. In the first case the treatment was not well tolerated and the 
animal undoubtedly died from arsenical poisoning. The other three 
cases received full sub-toxic doses, but the trypanosomes were not 
destroyed, and reappeared in each case after two courses of treatment. 

In the first case trypanosomes appeared in the blood during the 
first course of treatment only. 

(155) XJhlenhuth (P.) & Seyberhelm (R.). Experimentelle Uiiter» 
siichungen liber den Einlluss elektrischer Schwaehstrdme auf 
Trypanosomen in vitro und in vivo. [Investigations of the Effect 
of Electric Currents upon Trypanosomes in vitro and in vivo.y— 
Zeitsckr. f. Immiinitaisforsch. u. experim. Thera'pie. Orig. 1914. 
Mar. 14. Vol. 21. No. 1/5. pp. 366-377. 

A suspension of blood containing T. equiperdum was made in salt 
solution and a current of 15 milliamperes was passed through it. The 
trypanosomes were killed in lG-20 minutes. Before death occurred, 
the trypanosomes shewed an exaggerated motility. T. lewisi was 
found to offer more resistance to the effect of the electricity than the 
strain of T. equiperdum with which the experiments were carried out. 
A sub-lethal quantity of electricity reduced the infectivity of the 
trypanosomes. 

Trypanosomes which had been destroyed by the electric current 
were found to be toxic for mice. 

In their experiments with infected animals the authors ascertained 
the following facts : 

If a tourniquet be applied to the leg of an infected rat and the current 
be passed through the limb, all the trypanosomes are killed. The 
application of the non-polarisable electrodes for 15 minutes daily to 
the abdomen and back of a mouse having trypanosomes in its blood 
caused an almost complete disappearance of the tr)^panosomes, but 
after the cessation of the application of the current trypanosomes 
returned and the infection followed a normal course. 
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(156) Hbnningfeld (Fr.). Ueber die Isolierung einzelner Trypano- 
somen. [The Isolation of Single Trypanosomes.]— /. 
Baht L Abt. Orig. 1914. Mar. 21. VoL 73. No. 3. pp. 
228-240. 

The author found Lindner’s method of isolating yeasts inaprac- 
ticahle for the isolation of trypanosomes, but succeeded with the 
capillary tube method of Frosch. The tubes used had a lumen of 
*018 mm. and the glass was *006 mm. in thickness. A number of 
difierent liquids, — ^broth, salt solution, and the sera of difierent 
animals were used to dilute the blood containing the trypanosomes. 
This diluted blood was drawn into the tube. The tube was examined 
with an objectiye of either low or moderate power and a high eye- 
piece. When a trypanosome was found an object marker provided 
with a grease pencil was used to mark the portion of the tube 
containing it. The tube was then cut so as to obtain this portion. 
Some practice was necessary to acquire sufficient. doxterity and speed. 

Working with T. bnicei and T. equiperdim, the author found that 
the parasites retained their vitality longer when the capillary tube 
method was used than when Lindner’s method was employed. The 
proportion varying from to 3 times. Trypanosomes retained 
their vitality best when serum was used as the diluting fluid. In 
spite of the fact that in serum dilutions in capillary tubes the trypano- 
somes retained their vitality for as long as 23 hours, no multiplication 
of the parasite was observed in any instance. 

A few control experiments shewed that when no moving trypano- 
somes were discoverable in the diluted blood the mixture w^as not 
infective for experimental animals. 

In three experiments the placing of the fragment of capillary tube 
containing a single trypanosome under the skin of mice failed to set 
up infection. 

Oehler’s method of drawing the fragment of capillary tube into 
a S 3 umge containing 1 cc. of salt solution was also tried on two 
occasions, but failure to infect resulted. 

The author found it an advantage to use serum as a diluent and to 
have serum in the syringe for injection of the tube into the abdomen. 
He also found it an improvement in the method to push the piece of 
tube into the needle (dry) of the syringe instead of sucking it up with 
a small drop of liquid. Working in this way the author was able to 
obtain 70 per cent, of successes. 

(157) : Lijndie (A.). The Detection of Trypanosomes in . Animals.— ' 
Jk Tfop. Med. & Eyg. 1914. Jan. 15. Vol. 17. No. 2. p. 22. 

The author has found the following method to yield good results 
where plenty of blood is available. 

Tubes containing 5 grammes of potassium citrate dissolved in S ee. 
of sterile water are prepared and sterilised. The blood is allowed to 
run direct into the tubes, which are then set aside in the vertical 
pcBition. Within half an hour there is always a little clear liquid at 
the top, and if trypanosomes are present in the blood at all, they will 
be found there.:''.;;,;,,'':;'':,,:.' . 

The method is said to yield a larger number of positive results than 
any of the other methods known to the author . 
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Another advantage claimed fox the method is, that it can be used for 
the study bf trypanosomes. The tubes are left until the corpuscles 
have settled (tiuee days) and the clear liquid is pipetted into a fresh 
sterile tube. The author has frequently obtained crithidial forms in 
this way. 

It is also said that the life history of trypanosomes m tsetse flies 
can be studied by imitating the conditions present in the stomach 
of the fly. This is done by adding hydrochloric acid to make 0’2 
per cent, strength. The effect is to convert the blood into a brown 
jelly, The addition of a digestive ferment would no doubt complete 
the culture medium quite successfully. The matter of temperature 
is simple as the fly cannot possibly incubate its undigested blood at 
a temperature higher than that of the air. Experiments in this direc- 
tion promise a certain amount of success and are certainly different 
from what have hitherto been in vogue.” 

(158), Marullaz (M.). Contribution k TEtude des Trypanosomes des 
Oiseaux, Deux Espeees Mouvelles, [The Trjrpanosomes of Birds. 
Two New Species.] — Bull. Soo. Path. Exot. 1914. Feb. Vol. 7. 
No. 2. pp. 115-117. With 2 text-figs. 

Trypanosoma lagonostictae. This parasite was found in smears 
from the liver and lungs of Lagonosticta senegala. The parasites were 
not seen in the fresh blood, the bird dying two days after arrival at 
the laboratory in Paris. Only one type of trypanosome was found. 
The parasites are somewhat stumpy, measuring 22 to 25 microns in 
length, including the free flagellum of 2 to 3 microns, and 5 to 7 microns 
in width. The body terminated posteriorly in a sharp point. The 
nucleus measured about 3 microns. The centrosome is very distinct 
and the cytoplasm slightly granular. In the anterior portion the 
■granules form four or five very distinct rows converging towards 
the anterior end of the body. The trjrpanosomes were very scanty 
in the preparations from the lungs and liver, and none were found 
in the spleen. 

Trypanosoma Uothricis. A single trypanosome of this species was 
found in the blood of the bird during life, and none were found in 
films from the organs and bone marrow after death. Cultures were 
made from the heart blood and trypanosomes developed rapidly. In 
the cultures small forms measuring 21 by 4*5 microns, intermediate 
forms measuring 30 by 3, large stumpy forms measuring 34 by 6, and 
long slender forms measuring 42 by 2 microns were found. Large 
refractile granules could be seen in the cytoplasm in fresh preparations) 
but these disappeared after fixation with alcohol and ether, and were 
replaced by vacuoles in specimens stained with G-iemsa. 

In stained preparations variable numbers of chromatophile granules 
could be found, particularly in the anterior portion of the body. The 
nucleus and centrosome stained well. Crithidial forms were by far 
the most numerous.' 

Inoculation of four other birds of the same species failed to set 
up infectiom 
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(159) Wenyon (C. M.). Tlie Culture of Leishmanla from the Finger- 
Blood of a Case of Indian Kala Azar,- with some Remarks on the 
Nature of Certain Granular Bodies recently descrihed in this 
Disease- — JL Trop.Med,&Hyg, 1914. Feb. 16. Vol. 15. No. 4. 
pp. 49-61. 

Six tubes of NNN medium were inoculated with 2 to 3 drops of 
blood taken from the finger of a patient in whom leishmania had 
been found by liver puncture. 

Repeated examinations of the blood had failed to reveal the parasite. 
On the 6th and 11th days the tubes were negative (one was contami- 
nated), but on the 18th day flagellated forms were found in the other 
five. 

This demonstrates the possibility of the invertebrate host becoming 
infected from peripheral blood. The author states that it is now a 
fairly common experience in animal experiments to obtain cultures 
from organs in which the parasite has not been detected microscopically. 

The question arises whether such cultures result from some stage 
of the parasite hitherto unrecognised, or from leishmania which are 
present in numbers that are too small to permit of recognition by 
microscopical examination. 

On a number of occasions the author has encountered the 
protoplasmic masses containing purple-staining granules described 
by Archibald, Statham and Butler, and Smallman in smears 
obtained by liver puncture in animals. As a control to these bodies, 
uninoculated animals were examined by the same procedure and 
exactly similar bodies were found, thus doing away with any view that 
they may be connected with leishmania. The author is convinced 
that the bodies are merely detached portions of cytoplasm from large 
cells which are themselves charged with granules. 

(160) Mayer (M.) & Werner (H.). Kultur des Kaia-Azar-Erregers 
{Leishnama donovani) ms dem peripherisehen Bluf des Menselien. 
[The Cultivation of the Cause of Kala Azar [Leishmania donovani) 
from the Peripheral Blood of the Human Subiect.]~--DeM.i5. Med. 
Wochenschr. 1914. Jan. 8. Vol. 40. No. 2. pp. 67-68. 

The authors found parasites in tubes of NNN medium a month after 
they were inoculated. About a dozen tubes were used, eight of which 
became contaminated ; but the remaining five yielded positive results. 
Subcultivation was also successful. 

The examination of 12 smears of the blood used as seed material 
failed to reveal the parasite. From three to five drops of blood were 
used for the inoculation of each tube. This the authors calculate 
would have been sufficient for from 36 to 60 film preparations. 

A further series of culture tubes inoculated about a month after 
the first failed to develop any growth. 

(161) ,''Prinoault (E.).' ' 'Existence.de la Leishmaniose canine ,4 '''Mar- 
seille. [The Existence of Canine Leishmaniasis at Marseilles.] 

Sm. Pai^ 1914. Jan. Vol. 7. No. 1: pp. 4142. 

The author has discovered one case out of 60 dogs examined. The 
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animal was in very poor condition, but it was not possible to make 
a post-mortem. The method of examination was trephining the 
femur. Parasites were numerous in the marrow. 

(162) Laveran (A.). Au Sujet d’un Gas de Leishmaniose canine 
signal^ a Marseille. [Regarding the Case of Canine Leishmaniasis 
reported from Marseilles.] — Bull. Soc. Path. Exot. 1914. Mar. 
VoL 7. No. 3. pp. 173-174. 

Laveran points out that as Marseilles is in daily communication 
with places in which canine leishmaniasis is knowm to occur, and 
since nothing is known regarding the history of the dog, it is quite 
likely that the animal contracted the infection elsew^here. He thinks 
that it would be a valuable protective measure to prohibit the impor- 
tation of dogs from countries where either the canine or infantile form 
of the disease exists. 

(163) Yakimoef (W. L.) & Schokhor (N. I.), i. Reeherehes sur les 
Maladies tropicales humaines et animales au Turkestan, (1) Repar- 
tition de la Leishmaniose canine au Turkestan. [Investigations 
regarding Human and Animal Tropical Diseases in Turkestan. 
(1) The Distribution of Canine Leishmaniasis.] — Bull. Soc. Path, 
Exot. 1914. Mar. Vol. 7. No. 3. p. 185. 

(164) ii. Reeherehes sur ies Maladies tropicales humaines et animales 
au Turkestan. (2) La Leishmaniose cutan^e (Bouton d’Orient) 
spontan^e du Chien du Turkestan. [(2) Cutaneous Leishmaniasis 
of the Dog in Turkestan.] — Ibid. pp. 186-187. With 1 text fig. 

i. The authors have examined 647 dogs and have fomid 157, or 
24*26 per cent., infected. They have also encountered 31 cases in 
man (27 in children and 4 in adults). 

ii. After mentioning the previous publications regarding the 
occurrence of this condition in natural circumstances, and its experi- 
mental production, the authors briefly describe a case which came 
under their own observation. The dog was in a very poor condition, 
had lost a great part of its coat, and had a purulent discharge from 
its eyes. On its back there was an ulcer measuring 7 by 5 mm. 
(microns according to the text), and a slightly larger one on the right 
side of the neck. The bases of the ulcers "were covered with red 
granulations, in preparations from which, stained with Giemsa, 
typical parasites were found. Several were very large, measuring 
7*fe by 2*35 microns. 

The authors recall the fact that the parasites present in cases of 
oriental boil in Turkestan are according to their own observations : 
Leishnania trofica var. -mmor (Bukhara) measuring 3*92 by 3*14 
microns, and i. tropica var, major (Termese), 5*49 by 3*92 microns. 

They suggest the name L. tropica var. canina for the sub-species. 

(165) Lemairb (G.), Sergem (Ed.), & Lh^iritier. Specificity de la 

Kdratit© observee chez Ies Ohiens atteints de Leishmaniose natu- 
relle. [The Specific Nature of the Keratitis observed in Natural 
Cases of Leishmaniasis in the Dog.] — Bull. Soc. Path. Exot. 1914. 
Max. Vd^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

The authors attach great importance to the keratitis observed in 
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natural cases of leishmaniasis, and histological examination of the 
cornea from an infected dog has revealed an interstitial keratitis 
associated with the presence of parasites. The following alterations 
were found in the invaded cornea : The anterior epithelium may shew 
slight thickenings and desquamation at places, but there is no actual 
ulceration. Immediately beneath the epithelium there are masses 
of cells and newly formed blood-vessels. 

At first sight it appears as if the cornea were composed of stratified 
layers separated from each other by one or more layers of cells, or 
by a richly cellular exudate. 

The exudate is most abundant in the middle portion of the cornea, 
where the laminae are separated off into fine fibrils. Lymphocytes 
containing parasites are to be found in the cellular groups. 

The posterior membrane of the cornea is clearly visible. Descemet’s 
membrane is thickened and irregular owing to the presence of rounded 
cells and large cells containing parasites. With the increasing duration 
of the lesion the exudate disappears and the corneal laminae undergo 
a process of fibrosis. 

The authors have not been able to find any evidence of secondary 
infection, and they are convinced that the lesion is specific. 

This fact is of great value from the point of view of diagnosis, and 
even for a retrospective diagnosis, for the reason that a more or less 
marked opacity is left in cases where recovery takes place spontaneously. 


SPIEOCHAETOSIS. 

(166) vokEatz(S.). Spirochaetose des Gefliigels. [Avian Spirochae- 
tosis.] — Berlin, Teimrzt, WocJienschr, 1914. Feb. 12. VoL 30. 
No. 7. pp. 117-119. 

The author records an outbreak of spirochaetosis among fowls, 
geese, and ducks upon a farm in Hungary. Blood from a fowl received 
within 48 hours after death set up an infection in one of two fowls 
inoculated subcutaneously. Spirochaetes appeared in the blood, but 
subsequently disappeared and the bird recovered. 

A diseased duck was despatched alive to the Institute (Budapest), 
but died before arrival. Spirochaetes could be found in very small 
numbers in the blood, but it failed to infect fowls by inoculation. The 
occurrence of the disease in three species of birds simultaneously 
suggests that S. galUnarum andjS. anserina are identical. 

(167) Gonder (R.). Experimentelle Studien iiber Spironema galli- 
fmmmuMSpironemarecuTTentis, [Experimental Studies regarding 
Spirmienm galUnarum Spironema recurrentis,] — Zeitschr, /. 
ImmunitdtsfoTsch. u, experim, Therapie, Orig, 1914. Mar. 14. 
Vol 21. No. 1/5. pp. 309-326. 

In a previous paper the author shewed that T. Jeww, if arsenic-fast, 
loses that property when it passed through the natural intermediate 
host, the rat louse. The same does not hold good for S. gallinamm, 
A strain of fowl spirochaetes which is arsenic-fast retains that property 
when it is passed through other birds and back into fowls. 
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The author was able to compare the Soudanese and Brazilian 
strains of fowl spirochaetes. He found that whereas the Soudanese 
strain protected against the Brazilian strain the converse did not hold 
good. 

In a few experiments the author obtained the somewhat surprising 
result that an immune fowl can be reinfected if the spirochaete be 
passed through a Java sparrow, and conversely an immune Java 
sparrow can be reinfected after the spirochaete has been passed through 
a fowl. 

(168) LxIunoy (L.) & Levy Bruhl (M.). Evolution de la Splrillose 
ehez la PouJe, apres SpMneetomie. [The Evolution of Spiriilosis 
in the Fowl after Splenectomy.] — Gompt. Rend, Soc, Biol. 1914. 
Feb. 27. Vol. 76. No. 7. pp. 298-299. 

Splenectomy is a somewhat difficult operation to perform on the 
fowl owing to the deep position occupied by the organ. When it is 
successfully accomplished recovery is complete in from 8 to 10 days, 
and no disturbance of health is observed. 

In a general way the disease follows its normal course in fowls 
deprived of the spleen, but spirilla appear in the blood sooner than in 
normal fowls. They may be observed as early as 18 hours after inocu- 
lation, while in controls they make their appearance in about 48 hours. 
Further points are, that spirilla are constantly more numerous in the 
blood, and two crises occur. The septicaemic stage lasts longer in 
animals deprived of the spleen than in control animals. It commences 
24 hours earlier, and terminates 24 to 48 hours later. There is, 
however, no increased severity of the disease from the clinical point 
of view, and in some cases the symptoms of intoxication, dullness, 
and paralysis are less marked and even unobserved in birds from which 
the spleen has been removed. This is possibly explained by the view 
that owing to the absence of the spleen destruction of the spirilla and 
liberation of toxic substances does not occur to nearly so marked a 
degree. 

Antibodies are produced as in control birds, and the same blood 
reactions — ^rapid anaemia, leucocyte v’^ariations etc. — occur as in normal 
fowls. ' 

(169) Abnheim (Gr.). Spirochaetenuntersuchuiigen. [Investigations 
regarding Spirochaetes,]— /. Hyg^ w. Infektionskmnhh. 
1914. Jan. Vol. 76. No. 3. pp. 407-44L With 2 plates. 

The bulk of this article consists in a description of the author’s 
investigations of the spirochaetes which are responsible for disease in 
the human subject, but a short section is devoted to the question of 
the relationship between spirochaetes and swine fever. 

Eeceiitly Kino, .Baeslock, ■■and ■ Hoeema™ have 'described 
spirochaete as being the cause of this disease; The parasite has been 
found by these authors in the blood and in the intestinal ulcers, and 
from this they have concluded that the organism and the disease are 
causally connected. Opposed to this view are the facts that none of 
the species of spirochaetes discovered up to the present are capable 
of passing through filters, and further that salvarsan, which is a specific 
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for spirochaete infections, is ineffective in swine fever. The author 
carried out a nuinher of transmission experiments with several strains 
of the virus. Small thick spirochaetes with a few turns were present 
in the virus, and spirochaetes "were discoverable in the blood withdrawn 
from the caudal artery, but they were not discoverable in the heart 
blood. They w^ere always present in very small numbers. They 
were present in the intestine, and at places where there were no 
diphtheritic lesions. Spirochaetes were also obtained by cultural 
methods from the mesenteric glands of an infected pig, but the author 
came to the conclusion that they were derived from the intestine and 
had nothing to do with the disease. 


TOXOPLASMOSIS. 

(170) Sabrailhe (A.). Notes sur la Toxoplasmose Exp6rimeiitale. 

[Notes on Experimental Toxoplasmosis,] — Bull. Soc. Path Exot. 

1914. Mar. Yol 7. Nop3. pp. 232-240. 

This paper contains the author’s observations upon the 
resistance, of Toxoplasma gondii outside the body when placed 
in sterile media and exposed to temperatures between 0*^ and 
37^0., or under the action of various injurious physico-chemical 
conditions, such as heating to temperatures higher than 40° C., and the 
effect of distilled water. The effects produced by certain heterologous 
sera have been investigated in order to ascertain whether they prevent 
or delay the multiplication of the parasite in susceptible aninials. 
The coef&cient of infectivity of the parasite for animals by variox.is 
methods of infection with very weak dilutions of the virus in physio- 
logical salt solution has also been investigated. 

In connection with the first of these points it was found that incuba- 
tion at 37° C. destroys the vitality of the parasite in 24 hours. 
Maintenance at laboratory temperature for 17 days did not destroy 
the infectivity of the virus. 

In a previous paper the author, in conjunction with Mesxil, stated 
that the parasite remains living and virulent in carcasses 30 hours 
after death. 

In a new series of experiments it was found that the serous peritoneal 
exudate of a mouse dead 50 hours previously and swarming with 
bacteria proved fatal to mice by intraperitoneal inoculation. Exudate 
withdrawn 80 hours after death failed to set up infection. 

It having been found that 24 hours’ exposure to a temperature of 
37° G. killed the virus, the effect of higher temperatures for shorter 
periods was investigated. 

A quantity of peritoneal exudate w^as drawn into a pipette and 
incubated at 45° G. Mice were inoculated at half an hour, one hour, 
and two hours with this material. All died, but the period elapsing 
between inoculation and death was, increased to 8 days in the first 
case and 11 days in the last. Gontrol mice died in 5 days. 

As the peritoneal very viscous and oontam^ 

particles whic^ might assist the parasites in resisting the temperature, 
pleural fluid, which was much clearer^ was used* 
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A control mouse inoculated with, unheated exudate died in 7 
days, and two mice inoculated with virus heated for 2 hours at 45*^ C. 
died in 13 and 15 days. Peritoneal exudate wsis mixed with an equal 
quantity of physiological salt solution, the pipette being kept in a 
vertical position for an hour. It was then incubated for 2 hours at 
45° C. The upper clear liquid and the turbid liquid were each 
inoculated into two mice. The mice inoculated with the clear liquid 
died in 7 and 9 days, and those inoculated with the turbid liquid in 
7 and 10 days. The control mouse died on the 5th day. Heating 
either undiluted exudate or a 10 per cent, solution of exudate to 
48*5° for two hours was sufficient to destroy the infectivity of the 
parasite. Similar results were obtained when the temperature was 
50° and 52’5° C. In all these cases the mice which failed to become 
infected with the heated virus wwe shewm to be susceptible and to 
have acquired no immunity by a subsequent inoculation with fresh 
\urus. 


The following mixtures were injected into mice : 


Pure virus 
drops« 

1 

1 

1 

1 

1 

1 

1 


Physiological salt 
solution drops. 

10 

9 

7 

5 

3 

1 

0 


Distilled water 
drops. 

0 

1 

3 

6 

7 

9 

10 


The mixtures were allowed to stand for 5 minutes before being 
used for the intraperitoneal inoculation of the mice. 

The mice inoculated with the first three mixtures and the control 
mouse died in 5 days. The remaining mice died in 6 days. 

A mixture containing 1 drop of virus in 12 drops of distilled water 
allovred to stand for 15 minutes before inoculation failed to set up 
infection. 

The addition of human serum, serum from a cynocephalus, and from 
a rat, to the virus failed to prevent infection. 

The addition of serum from an infected dog to the virus failed to 
prevent infection when the mixture was inoculated into mice, even 
though comparatively large quantities of serum wmie used. 

A virus diluted 1 in 100,000 in salt solution was capable of infecting 
mice. ' ■ ■ 

A mouse inoculated into the nasal fossae with a few drops of a 1 per 
cent, solution of virus in physiological salt solution contracted a fatal 
infection, and died in 10 days. 

Two drops of a 1 per 100,000 dilution instilled into each eye of a 
mouse failed to set up infection. Negative results followed the intro- 
duction of this dilution into the nasal fossae and vagina. 

As the author has very seldom found the parasite in circulating 
blood, he withdrew blood from the heart of an infected mouse, mixed 
it with citrate solution and used doses of 1, 5, and 15 drops for the 
intraperitoneal inoculation of three mice. All three died, in 10, 9, and 
A;:days':XespectiveIy.;. ■ q 
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(171) Carini (A.) & Maoibl (J. J.). Infections de Toxoplasmose et 
de Paralysie Bulbaire Infectieuse par ies Muqueuses Salnes, 
[Infections with Toxoplasmosis and Infectious Bulbar Paralysis 
by Way of Healthy Mucous Membranes.] — Bull. Soc Path. Exot. 
1914. Feb. Vol 7. No. 2. pp. 112-114. 

This paper contains a brief statement to the effect that the authors 
have transmitted infectious bulbar paralysis to the rabbit by placing 
in the conjunctival sac a few drops of blood or tissue- extract from 
an infected animal. 

They have also been able to infect pigeons by smearing the buccal 
mucous membrane with material containing large numbers of toxo- 
plasms, and also by placing similar material on the eye. 


PROTOZOA. 

(172) Laveraix (A.) & Marullaz (M.). Sur deux Hemamibes et uu 
Toxoplasme du Lioihrix luteus. [Two Haemamoebae and a Toxo- 
plasma of Lioihrix luteus. 1— Bull. Soc. Path. Exot. 1914. Jan. 
Vol 7. No. 1. pp. 21-25. With ! text fig. 

Of seven birds {Lioihrix lute^is) purchased in Paris three shewed 
haemamoebae apparently belonging to two different species ; two had 
haematozoa of the toxoplasma type, and in one a trypanosome was 
found. 

The smaller of the haemamoebae appeared to be of the H. relicta 
tjrpe {Pfoteosoma), and the larger of the H. ziemanni type. 

The authors propose E. tenuis as the name for the former and 
H.lioihricis for the larger. 

The toxoplasma found closely resembles that of the sparrow and 
padda, and the authors suggest the name Toxoplasma lioihricis for it. 

(173) Galli-Valerio (B.). Smithia talpae n. sp. (Firoplasmidae) chez 
Talpa europaea L. [Smithia talpae n. sp. in the European Mole.] 
— Oentmlbl.f. BaU. 1. Aht.Oiig. 1914. Feb. 25. Vol. 73, No. 2. 
pp. 142-143. With 1 text-fig. 

The parasite described in this paper was foimd in the blood of a 
mole received from Malleray (Tavannes Valley, Jura). 

Parasites were scanty in smears made from the blood, but possibly 
this was due to^the fact that the blood was coagulated. Specimens 
stained badly both with Leishman and Bram’s azur, although they 
'Were stained for'24'hours," ■ 

All the parasites were contained in red corpuscles, and two forms 
were observed : 1. Long pear-shaped parasites measuring from 3 tp 4| 
microns in length by 1 to 2 in width. The cytoplasm stained faintly 
blue and the chromatin was disposed at the thicker pole. 2. Round 
or oval bodies situated for the most part at the periphery of the 
corpuscles. Single parasites only were found in the corpuscles. The 
chromatin formed a single small mass placed at the peripliery of the 
parasite or was in the form of a row of minute granules. The parasites 
measured from 1*5 to 2 microns in diameter. No multiplication forms 
were observed. 
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(174) Behrend (K.). Kurze Angalben ttber elne Eiclitpatliogeiie 
Amobe aus dem Darm von Macacus rhesus, [A Short Descrip- 
tion of a Non-Pathogenic Amoeba from the Intestine of Macacus 
rhesus, 1—Archiv. f, Protisbenhunde. 1914. Mar. 28. Vol. 34. 
No. 1. pp. 35-38. With. 8 text-figs. 

Only encysted forms were seen with certainty, but a few other forms 
were observed regarding which there was some doubt as to whether 
they were free or encysted. 

The cysts varied from 8 to 25 microns in diameter, and they were 
either round or oval in shape. In some cases the cyst-wall was very 
thin and in others sufficiently thick as to appear distinctly double- 
contoured. 

The best stained preparations were given by Haidenhain’s iron 
haematoxylin, Bohmer’s haematoxylin, and moist Giemsa staining. 

The protoplasm presents either a vacuolar or granular appearance, 
the vacuoles being in some cases very large. 

The nucleus contains a caryosome. Specimens containing, 1, 2, 4 
and even 8 nuclei were seen. 

Chromidial masses are present in the cytoplasm, and these are 
usually rod-like. 

In those parasites which were possibly not encysted the nuclei were 
indistinct, and the chromidia were either small or absent. 

It is impossible to identify the parasite with certainty, but the 
occurrence of forms containing 8 nuclei suggests that it may be 
Entamoeba coU, 

(176) Laveran (A.) & Franchini (G-.). Infezlone Sperimentale del 
Mammiferi Mediante Fiagellati del Tubo Bigerente del Ctenoceph- 
aius cams [The Experimental Infection of Mammals with the 
Flagellates from the Alimentary Canal of Ctenocephalus cams ,} — 
Paihologica. 1914, Jan, 1. Vol. 6. No. 124. p. L 

Five white mice inoculated intraperitoneally with the contents of 
infected dog fieas became infected, and nine mice inoculated, some 
intravenously and some intraperitoneally, with the spleen or liver 
pulp of a mouse in which the parasites were found also became infected. 

The authors were able to transmit the infection through three 
passages in mice. Seven mice died. The objection that the bacteria 
introduced with the flagellates contributed to the death of the mice 
is met by the fact that the infection was transmitted by blood from 
mouse to mouse and the blood used proved sterile by cultivation. 

The disease lasts from 24 to 123 days. There is enlargement of the 
spleen, but in those inoculated directly from the fleas the numerous 
bacteria present no doubt contributed to this. Parasites may be 
found in the liver, blood, spleen, and bone marrow. 

They resemble leishmania, and flagellate forms are very scanty: 
Intracellular parasites were sometimes found. 

The authors have also succeeded in infecting a white rat and a dog. 
The rat was inoculated from an infected mouse, and parasites appeared 
in the blood two months later. The dog was inoculated intraperi- 
toneally twice, with spleen and liver pulp from infected mice, and once 
intravenously with blood from a heavily infected mouse. The dog 
died 50 days after the first inoculation as the result of a complication. 

(C41) c 



Protozoa, Babies, 


[June, 1914. 


94 

I ■; 

Parasites were scantily present in the liver, spleen, lymphatic glands, 
and bone marrow. In one smear made from the axillary gland a 
single flagellate form was found. 

(176) Safgiougi (G.). Leucocytogregarina cunicidi n. sp- — Patho- 
logica. 1914. Jan. 15. Vol. 6. No. 125. pp. 49-50. With 
1 text-fig- 

The author has discovered this parasite in a domesticated rabbit. 
The majority of the parasites occurred in a gregaiine-like form. They 
possessed an elongated, slightly curved body with rounded ends. 
When stained with Giemsa the body appeared blue and finely granular, 
and contained towards the wider end some little specks of chromatin. 
The nucleus is oval and is generally placed near the narrower pole of 
the parasite. The chromatin is in the form of small particles embedded 
in an unstained matrix. The parasite is surrounded by a definite 
.zone corresponding to a capsule. 

The parasites measure 16 to 18 microns in length, by 4 to 5 width. 
They are extracellular and are found scattered among the cells in 
preparations made from the spleen. 

More rounded forms with compact-looking nuclei have been observed. 
Similar forms of smaller size have been observed included within 
mononuclear leucocytes. No multiplication, forms have been seen in 
preparations made from any of the organs. 


EABIES. 

(177) KonrIbi (D.). Die Vererbung der Wot iii. MItteilung, [The 
Transmission of Rabies.] — Centralbl. f. Baht, l.Abt. Orig. 1914. 
Mar. 30. Vol. 73. No. 4/5. pp. 287-296. 

Conclusions : 

1. The virus of rabies passes from the mother to the foetus, but becomes 
attenuated by so doing. In consequence of this rabies develops pro- 
gressively later in inoculated animals. 

% There appears to be no difference in this transmission in the various 
species of animals. It occurs in the dog, guinea-pig and rabbit, and 
probably in other species also. 

3. In such investigations the test inoculations must be made subdurally, 
and guinea-pigs but not rabbits must be used. Guinea-pigs are far more 
susceptible to rabies, and therefore the experiments fructify more rapidly 
and with greater certainty than if rabbits were used. If rabbits are 
employed rabies either develops very late or not at all. This point was 
left out of consideration by previous authors who were therefore led to 
false conclusions. ' '' ■■ 

4* The period of observation in the case of foetuses of infected animals 
must' be longer in those cases in which guinea-pigs, are ' used, . asThe disease, 
develops after a longer interval than when the animals are Infected after 
.birth. 

5. The virus of rabies is circulating in the blood of the mother at the 
time when tlie first symptoms of the disease appear, and even earlier, 
and it passes the placenta weeks and, even months before' the', 'de,ath "of the 

6. The bite of a dog is dangerous 14 days before the onset of rabies.^ 
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(178) Manouelian (Y.). Reeherehes Histologiques sm !es Glandes 
Saiivaires' dans la Rage. [Histological Examinations of the Sali- 
vary Glands in Rabies.] — Ann, Inst. Pastmr, 1914. Mar. 
Vol. 28. No. 3. pp. 233-237. With 2 plates. 

This paper contains an account of the author’s investigations of the 
nerve ganglia in the salivary glands of about a score of dogs affected 
with street rabies. 

Negri bodies cannot be detected in any portion of the gland tissue 
itself, but they are constantly present, and in large numbers, in the 
cytoplasm of the nerve cells of the ganglia embedded in the inter- 
stitial tissue of the glands. 

The author draws attention to the possibility of mistaking debris 
of gland cells and other bodies for Negri bodies. For example, 
polynuclear leucocytes which invade the gland tissue in considerable 
numbers rapidly undergo degeneration. The nucleus fragments and 
these fragments become acidophile, staining red with Mann’s stain. 
Glandular cells which have undergone hyaline degeneration sometimes 
contain bodbs which may be mistaken for Negri bodies. 

The lesions described by Nelis and van Gehuchten as occurring in 
cerebro-spinal sympathetic ganglia may also be found in the ganglia 
in the salivary glands. 

As shewing how special Negri bodies are to the nerve cells, the author 
states that at places on the nerve trunks which accompany the vessels 
in the gland, small groups of nerve cells and even single nerve cells 
may be found, Negri bodies being found in these cells only, and never 
in the gland tissue or its secretions. 

The following changes are observed in the acini. The acini become 
invaded by polynuclears, these disintegrate and the whole of contents 
of the acini are taken in by macrophages. In this way acini are com- 
pletely changed into masses of macrophages. The cells of the acini 
appear to undergo a process of degeneration due to the liberation 
of some substance or substances through the disintegration of the 
polynuclears. 

At places the periacinous connective tissue is also destroyed, and 
in this way large groups of macrophages are formed. In the ducts 
similar changes are observed. Large numbers of polynuclears pass 
into the lumen and disintegrate, and numbers of the cells lining the 
ducts also undergo disintegration. 

These elements are found in the saliva of rabid dogs. 


(179) Cbxjickshank' (J. Wrioht (R. ,E.). , A Note, on Some 

, Experiments ' performed with n View to finding out ihe' Period 
before Symptoms during wMeh , the Saliva ■ of an . Ammal Incubating 
'Rabies Is infective.— Ifidian Jl Med. Besearck 1914. ' Jan,. 

■ . Toll. ,No.,3.^ pp. 532-536. 

The animals used in these experiments were inoculated subdurally 
with street virus. The saliva was obtained either from the mouth 
or by fistula from the parotid and submaxillary glands. Thick 
suspensions were made of the glands after death which were used for 
subdural and intramuscular inoculation in doses of 1 to 2 cc. The 

(041) 
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saliva was injected intramuscularly owing to the likelihood of its 
setting up meningitis if injected subdurally. Negri bodies were 
looked for in all cases in the hippocampus and cerebellum, and in 
doubtful cases passage experiments were resorted to. 

The details of the experiments performed are given in tabular form. 

Conclusions : — 

“1. It is difficult to infect rabbits and guinea-pigs either iiitra- 
irmsculariy or subdurally with the saliva of dogs or guinea-pigs in the 
presymptomatic stage of rabies. The table shows that in one case the 
saliva of a dog was infective three days before the animal showed symptoms. 

** 2. Even when the symptoms of rabies have manifested themselves 
it is still difficult to demonstrate the infectivity of saliva experimentally. 
This suggests that the bites of rabid dogs, even under optimum conditions 
for infection, may not infect because the saliva is not virulent. 

3. Suspensions of the salivary glands themselves are much more 
certainly infective under experimental conditions than the saliva derived 
from them. This is more especially the case for the submaxiliary gland. 

4. Negri bodies are not always demonstrable in the brains of experi- 
mental rabid animals, although they may become so after sub-passage.’* 

(180) PoKSOHiscHEwsKY (N.), Ueber Methoden der Schutzimpfimg 
gegen Tollwut. [Methods of Immunisation against Eabies.]— 
Zeitschr, /. Hyg, u, InfektionskranJch, 1914. Jan. Vol. 76. No. 3. 
pp. 453-468. 

The author’s experiments were undertaken to ascertain whether it 
is possible to confer active immunity upon animals, and in particular 
upon dogs, by means of Pasteur’s original method, and whether the 
intraperitoneal inoculation of the fresh brain substance of passage 
rabbits is capable of setting up active immunity. 

The following conclusions are drawn : 

L Pasteur’s original method is incapable of protecting dogs and rabbits 
against subdural and intramuscular inoculation with street virus. 

2. A sure method of infecting must be used when the immunity of 
animals that have been treated is being tested. Such methods are : subdural 
and intramuscular inoculation. Intra-ocular inoculation is less certain. 
Very uncertain results are given by subcutaneous inoculation, or by the 
bites of infected dogs. 

3. In testing immunity, in addition to the method of infection, attention 
must be paid to the type of virus used in the test, whether it is street or 
fixed virus. ^ 

4. Our experiments show that the intraperitoneal inoculation of rabbits 
and dogs with large doses of fresh fixed virus confers a sure active immunity 
against intramuscular inoculation with street virus. 

6. The original fixed virus inoculated intraperitoneally confers an 
active immunity upon dogs and rabbits in about 50 per cent, of cases 
against subdural inoculation, which is the most severe method of infection, 

6. The intraperitoneal method of protective inoculation appears to be 
a promising one for application in practice, for example, for the protection 
of valuable dogs against the bites of rabid dogs in infected areas* It also 
forms a firm basis for further investigations regarding the protective 
inoculation of larger animals, such as the horse and ox. 
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EINDEEPEST. 

(181) Mootgomeby (E. E.). Report on Double Inoeulatlon against 
Rinderpest at Lumbwa(East Africa Protectorate, February 1914.) — 
MS. Eepoit dated March 30th, 1914. Received through the 
Colonial Oifice. 

Five thousand seven hundred and forty-five animals were 
inoculated by Montgomery and the veterinary stafi within a period 
of three days. The total mortality was 37, this figure including all 
animals dying within three weeks of the inoculations. Many of the 
deaths were due to causes other than rinderpest. Some animals, 
probably seven, died from redwater transmitted by the virulent 
blood used for the inoculations. 

A tabulated statement gives the classification of all the stock in 
the Lumbwa District and each owner gave the number of animals 
which he knew to be susceptible to rinderpest. These figures cannot 
be taken as absolutely accurate as one death occurred among draught 
oxen recorded as being immune. 

Bulls. 34 of which 13 were susceptible. Two were imported 
pure-bred animals. No deaths. 

Cows, (a) In calf. 769, of which 432 were susceptible. Reactions 
all normal. No deaths. 

(6) Heifers in calf. 498, of which 305 were susceptible. Reactions 
normal and no deaths, 

(c) Cows not in calf. 693, of which 243 were susceptible. Reactions 
normal. No deaths. 

Four abortions occurred on one farm among 445 in-calf animals. 
A report regarding the occurrence of abortion following inoculation 
is to be delayed for a period of three months after the inoculation. 

The percentage loss of milk during the week when the reactions were 
at their height was 9*09 and the following week the yield was normal 
again. 

Work oxen. 1,381, of which 433 were susceptible. One death 
occurred in a batch of animals believed to be immune. 

Young stock. 1,177, of which 1,148 were susceptible. The 
reactions in these animals were rather more severe and 20 deaths 
or 1*74 per cent, were recorded. 

Calves. 820 were inoculated. All save 11 of these w^ere susceptible. 
Distinct temperature reactions followed, but the clinical symptoms 
were mild. There were 16 deaths, of which several were due solely 
to redwater. 

The total death rate was 0*6 per cent., and the death rate among the 
susceptible animals was 1*09 per cent. 

The virulent blood which served as the primary source of infective 
bloo|i for the inoculations was obtained from a Uganda control at the 
Idbfbratory. ' 

'^(182) ' Habtley ■(?.).■■ ' O the Immune Bodies occurring'' In Ant!-' 
Rinderpest Serum, and on the Yariations oeeuring In the Serum 
Proteins during Rinderpest and during Immunisation and 
Hyperlmmunisatlom — Mem- Dept Agrio- m Indiay '"VeL Sm 
"/1914 , Jam Yol.!. ' No. 4:.,' pp. 178-270. ' ' 

detailed in this paper were carried out with the 
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object of discovering some metbod whereby anti-rinderpest serum 
could be economically prepared in a stable form. 

A certain degree of success has been obtained, in that it has been 
found possible to prepare in a powdered form those serum proteins 
which are combined or associated with the immunising substance. 
The author points out that the study of immune bodies in rinderpest 
offers greater difficulties than the study of immune bodies in such sera 
as anti-diphtheritic and anti-tetanic sera, for the reasons that the 
anti-serum can only be tested against the disease and not against 
toxin produced outside the body, and also that guinea-pigs and small 
animals are not available. 

It was found that rinderpest immune bodies are precipitated when 
anti-rinderpest serum is dialysed. The precipitation is complete when 
tap water is used, but prolonged dialysis (6 days) against distilled 
water failed to complete the precipitation. 

In some cases the rinderpest prophylactic could be prepared in the 
form of a dry powder which when injected after emulsification conferred 
protection upon susceptible animals. 

Dilute acids exert a deleterious effect upon the immune bodies, but 
alkalis (0*4 per cent.) do not. 

The immune bodies are associated with the euglobulins. They are 
precipitated by dialysis or saturation with common salt. 

They are precipitated on half saturation with ammonium sulphate 
and are not extracted from the precipitate by saturation with common 
salt. 

The second portion of the paper contains experiments designed to 
ascertain the quantitative changes occurring in the serum proteins of 
animals during an attack of rinderpest. The methods used were 
those described by Gibson and Banzhae in 1910. 

It was found that the protein-content of the serum of animals of 
the same species varies considerable. The composition of serum 
protein of healthy animals may remain constant for periods varying 
from 11 to 21 days, and is not affected by repeated small bleedings 
at short intervals. 

Examination of serum obtained from animals at intervals during 
attacks of rinderpest terminating fatally shewed that certain changes 
occur. The total heat-coagulable protein diminishes. The variations 
in the absolute amount of albumin per unit volume of serum are the 
least pronounced. A decrease was observed in the amount of the 
globulin and of the proteins insoluble in saturated sodium chloride. 
Comparison of the amounts of albumin, globulin, and proteins insoluble 
in common salt before inoculation, and just before death, shows that 
the amount of albumin has increased, and that the globulin and 
proteins insoluble in salt have diminished. 

The third portion of the paper is on the same lines as Part II, but 
it deals with sera taken during immunisation and hyper-immunisation. 

In 11 out of 13 animals the following changes were observed : — 

1. The total protein per unit volume increased in all cases. 

2. In 10 cases a decrease in the absolute amount of albumin per 
unit volume was observed, 

3. The absolute amount of globulin per unit volume increased in 
all cases. 
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4. The most pronounced changes were observed in the proteins 
insoluble in saturated salt solution. An increase was observed in all 
cases. 

In the other two animals decreases in the globulin group and in 
the group insoluble in salt solution were recorded. This was probably 
due to the fact that during immunisation the animals passed through 
severe attacks of the disease, Kepeated large bleedings at short 
intervals caused a decrease in the total protein, but the various proteins 
are affected differently. There is little variation in the absolute 
amount of albumin. Globulin decreases in all cases and a more 
marked diminution occurs in the proteins insoluble in salt. 

In Part II it is shewn that the immune bodies are associated with 
the latter group, and it is suggested that the large increase in this 
group which is associated with successful hyper-immunisation indicates 
an accumulation of immune bodies. 


(183) Mrowka (F.). Studien ueber die Ostasisehe Rinderpest. [Eastern 
Asiatic Rinderpest.] — Zeitschr, /. Infehtionshranhk. parasit 
Kmnkh. u. Hyg, d. HausL 1914. Mar. VoL 15. No. 2. 
pp. 139-156. With 3 plates. 

Rinderpest entirely disappears in Eastern Asia during the hot 
weather, and reappears with the onset of the cold weather. Sometimes 
intervals of several years elapse between outbreaks. The disease 
runs a mild course owing to the high degree of natural resistance 
offered. Doubts have been expressed as to whether the disease is 
actually rinderpest or not, but that question has been settled by 
experiments with animals possessing the ordinary degree of suscep- 
tibility. 

The slaughterhouse at Tsingtau has furnished ample material for 
clinical and pathological examinations, but owing to the difficulty 
associated with the experimental infection of Asiatic animals, and 
the cost of importing susceptible animals, extensive transmission 
experiments have not been possible. Clinically the disease presents 
features which differ greatly from those seen in Germany ; they suggest 
merely a temporary indisposition. The diagnosis is however estab- 
lished by the elevation of temperature, the lesions, and the sterility 
of the blood as regards visible bacteria, and by its virulence. 

If the animals are not slaughtered, recovery almost always follows. 

If an animal be killed when the febrile stage has lasted for some 
days, the typical lesions are found, and partially or completely healed 
lesions may also be seen. The author has always found fresh and 
healed ulcers in cases of rinderpest, and though the latter cannot 
have been produced during the short febrile attack, he concludes that 
they must be looked upon as typical. Erosion ulcers in the mouth 
are also,' pathognomic, ■ 

Lesions of the same type were found in apparently healthy animals 
when slaughtered. They were found in animals bom during periods 
when the disease did not make its reappearance, and in animals 
which could not have passed through an attack of the disease. They 
were not found so frequently when a period of about three years had 
elapsed without an outbreak of the disease. The authors think that 
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this is without doubt proof of the causal relationship between the 
disease and the lesions. 

Histological examination of the stomach lesions has been made, 
but the material used was obtained from apparently healthy animals, 
as no case of rinderpest occurred at the time when the work was being 
done. 

The author concludes from his examinations that the erosions are 
primarily due to haemorrhages into the mucous coat. The haemorr- 
hages cause local disturbances of circulation and nutrition, and 
autodigestion occurs. The occurrence of a succession of haemorrhages 
is responsible for the production of lesions which shew evidence of 
having been in existence for different lengths of time, and also for 
their occurrence in animals that are apparently healthy. The sub- 
mucous coat is never involved, and the ulcerations never cause 
perforation. 

Details are given of an imported animal which was experimentally 
infected with blood from a native animal. The disease ran the usual 
course, and the symptoms and lesions were typical. 

The occurrence of similar lesions in the stomachs of new-born 
calves indicates that the infection may be contracted in utero, and 
this offers an explanation of the insusceptibility of Asiatic cattle to 
the disease. 

Animals that have contracted the disease and recovered may 
remain sources of infection for long periods, and may form the starting 
point of fresh outbreaks. Consequently quarantine is not an effective 
method of controlling the disease. 

In this fact also lies an objection to the simultaneous inoculation 
method of protecting animals. 


TSETSE FLIES. 

(184) Woosn^AM (R. B,). Report on a Search for Glossina on the' 
Amala (Engahei) River, Southern Masai Reserve, East African 
Protectorate . — Bull Entom, Research 1914. Feb. Vol. 4. 
No. 4. pp, 271-278, With 1 map. 

Abstract of conclusions : — ^ 

The tsetse fiy area on the Amala River presents several points of interest. 
The species of fly is the WeBtexn Glossina fusca wMch has not previously 
been recorded in the East African Protectorate. The fly appears to be 
eonflned to the west bank of the river, or only occaaiohally strays to the 
east bank. Natives have been living for years in the district, and their 
cattle graze to within 400-500 yards of bush where flies exist aU the ye» 
round, but they have lost only a few animals. Several sportsmen fiaye 
lost 'mules and trek oxen," 

Two explanations are offered regarding the small losses sustained by 
natives : 

a. The natives may be so familiar with the distribution of the fly, 
which appears to be confined to definite areas, that they avoid exposing 
their cattle. 

h* A veyy small percentage of flies may be infected, either because the 
reservoir is limited, or some climatic iimuence (such as altitude — 5,200 
feet) may affect the receptivity (RouBAtjn) of the fiy. 
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HELMINTHS. 

(185) Eailliet (A.), Henry (A.), &Bauche (J.). Sur les Helmintlies 
d© FEIdpliaiit d’Asie. I. Tr^matodes et Cestodes. [Tie Helminths 
of tie Asiatic Elephant. I. .Trematodes and Cestodes.] — Bull, 
Soc. Path, Exot. 1914. Jan. Vol. 7. No. 1. pp. 78-83. 
With 2 text“figs. 

1. Trematodes. Four species belonging to this group have been 
described : — (1) Fasciola, jacksoni Cobbold 1869 — bile ducts and 
duodenum. (2) Pseudodiscus hawkesi Cobbold 1875 — large intestine, 
(3) Watsonius ornatus Cobbold 1882^ — ^intestine. (4) Pfenderius papil- 
latus Cobbold 1882 — ^large intestine. 

2. Cestodes. {1) Echinococcus veterinorumBudi, 1810. This parasite 

has been recorded in one instance only — ^by Bonvuncini in 1897. (2) 

Anoplocephala manuhriata n. sp. Two specimens of this parasite 
were found by the authors in 1910. The parasites were apparently 
incomplete as detached segments and groups of segments were also 
found. The specimens measured 1*5 and 2*6 centimetres in length, 
and 1 *2 and 1*6 centimetres in width. Some of the free segments found 
were, however, 4 centimetres wide. 

The scolex is large and square measuring 5 to 7 millimetres from 
side to side. It is somewhat compressed from before behind. 
There are neither hooks nor rostrum, the four suckers being separated 
from each other by depressions. The suckers shew concentric markings. 
The vertical groove is more pronounced, and it is prolonged along the 
upper and lower surfaces of the worm for a distance of about 3 milli- 
metres and terminates in a shallow longitudinal fossa. 

The segments are very short, and, as is often the case with the 
Anoj)locephala, they are united by the central part only, the free edges 
forming leaf-like projections which to a great extent cover the 
succeeding segments. 

The genital organs are completely developed at a distance of 2 
centimetres from the scolex, but the uterus does not contain any 
eggs at that point. The testicles are small and very numerous* 
They are disposed in the dorsal portion of the segment and extend 
across practically the whole width of the parasite. There are two 
sperm ducts which imite and the single duct terminates in a convoluted 
vesicle. 

The genital pore is situated towards the anterior third of the left 
side of each segment and takes the form of a little capsule which is 
directed forwards. The vagina has a fairly large receptaculum about 
3 millimetres from the pore. The uterus is transversely placed and 
has numerous side branches. 

Eggs were not found in the segments attached to the parasite, but 
in the free segments the uterus appeared as a single transverse row of 
pouches packed with eggs. The eggs had an irregularly circular or 
slightly polygonal outline, and measured from 70 to 80 microns in 
diameter. They contained a pyriform structure enclosing an embryo 
measuring from 17 to 22 microns. 

While the worm resembles the Anoplocephala in its general 
characters, it differs from them in the disposition of the genital glands, 
but the authors propose to place it in that genus provisionally. 
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(186) Railliet (A.), Henry (A.) & Bauche (J.). Siir les Helmintfies 
de I’EMpiiant d’Asie. IL Idmatodes. A, [The Helminths of the 
Asiatic Elephant, II. Nematodes.] — Bull. Soc. Path. ExoL 
1914. Feb. Vol. 7. No. 2. pp. 129432. With 1 text-fig. 
Ascaridae. — 

1. Asccvris lonchoptera Diesing, 1851 (Strongylus elephanti Rud., 
1819), — bile ducts and duodenum. 

Strongylidae. — 

The parasites found in the elephant and belonging to this family- 
are represented by the Bunostmneae, Strongyleae, Gylicostomeae. 
Bunostomeae. — 

1. Bathnostomum sangeri (Cobbold, 1882), — intestine. 

2. Grammocephalus clathratus (Baird, 1868), — ^bile ducts and intestine. 

This parasite also occurs in the African elephant. 

3. Bunostomum foliatiim (Cobbold, 1882), — gastric tumours and 
intestine. 

This parasite is classified in this genus provisionally. 

Strongyleae. — 

. 1 . Evansia renniei (Railliet and Henry, 1913), — stomach and possibly 
the bile ducts. 

2. Strongylus additictiis n. sp. 

General characters. The body is cylindroid and somewhat 
attenuated at either end. The anterior end is truncated in a slightly 
oblique direction. The colour is greyish, but on either side there are 
reddish brown longitudinal stripes. The cuticle is transversely 
striated. The mouth is surrounded by a ring of very small plates. 
The buccal cavity is subglobular measuring 500 microns in length and 
450 in width at the wddest part. The wall is relatively thick and the 
anterior edge is surrounded by a distinct collar. This is incised on 
either side and above and below for the passage of six cephalic papillae. 
At the bottom of the buccal cavity there are tw^o sub ventral teeth. 
160 microns in length. 

The oesophagus is club-shaped and rather less than 2 mm. in length. 
It is cylindrical for about half its length, and measures 225 microns in 
diameter. Its posterior extremity shews three bilobed valves. 

Male.- — The male is 20 mm. in length and about 1'5 in width. The 
caudal pouch resembles that of the other Strongyleae, but owing to 
the disposition of the posterior rays it resembles that of Ankylostoma 
rather than that of Strongylus. The rays are formed of a very long 
common trunk with poorly developed free portions. 

The spicules are rather more than 2 millimetres in length, stout at 
their base, and taper off in a very marked manner. 

Fmafo.— Measures from 18 to 24 millimetres in length and 1*4 to 
1*6 in width in front of the vulva, and 1*3 to 1*4 behind it. There is 
a sudden constriction at the vulva which is situated J of the length 
from the anterior extremity. The vagina is directed forwards, but 
is soon lost in a convoluted mass of genital tubes. The ovijeotois 
have not been observed. The eggs are ellipsoid, thin-shelled, and at 
the time of deposition segmentation of the contents is at a very early 
stage. The eggs measure 65-"74 by 42-45 microns. The caudal 
extremity is in the form of a very obtuse cone and the anus opens 
300 microns in front of it. 

At two places in this paper th^a name of this parasite is given aa 
S. additicim. 
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(187) Railliet (A.), Henry (A.), & Baughe (J.). Sur ies Helinintlies 
de FEIephant d’AsIe. HI. Nematodes. B. [Tlie Helmintlis of the 
Asiatic Elephant. III. Nematodes. B.]. — Bull. Soc. Path. Exot. 
1914. Mar. Vol. 7. No. 3. pp. 206-210. 

Stongylidae. — 

Cylicost^eae. This sub-family is represented by a number of 
forms which present such marked differences that no doubt special 
genera will have to be made for them. 

Eor the present, the authors include all, with the exception of one, 
in the genus Gylicostomum Looss (sensu lato). 

1. Choniangium nov. gen. Cylicostomeae with the anterior 
extremity obliquely truncated so that the mouth is directed forwards 
and upwards. Buccal capsule larger in front than behind where the 
wall is thickened. There is a dorsal tunnel ; no internal teeth, but 
irregular bosselations. Mouth surrounded by a ring of long narrow 
laminae. Posterior rays of the caudal pouch quadridigitate, the 
posterior ray being united to that of the opposite side to form a common 
trunk ; the two intermediate rays united, and the external one 
separate and longer. Spicules long, slender, tubular, and tapering 
to the extremities which axe curved. One accessory piece. Vulva 
close to the anus. Eggs segmented at the time of oviposition. 

Type species : Sderostofnum epistomum Piana and Stazzi, 1900. 

(1) Choniangium epistomum (Piana and Stazzi, 1900), — colon. 

(2) Cylistomum sipunculifarme (Baird, 1859), — intestine. 

(3) ^ Cylieostommnfahifenim (Cobbold, 1882), — ^intestine and stomach. 

This species has also been found in the African elephant. 

(4) Cylicostomumpihatmnn.^p. 

Gmeml characters. Body cylindroid tapering to both extremities. 
Cuticle shews coarse transverse striations. At the posterior part of 
the body the cuticle shews some swellings having wide striations, 
which must be viewed as a system of secondary markings, and between 
which a very delicate striation can be seen. The mouth is slightly 
elliptical in the dorso- ventral direction. The terminal portions of 
the laminae (36) surrounding it form teeth about 10 microns long. 

The Puccal cavity is 40 microns deep. The anterior edge has an 
inner ring of denticulations, equal in number to those in the outer ring. 
At the bottom there is a third ring of very delicate denticulations. 
The oesophagus is formed of two subsphericar swellings, the posterior 
of which is slightly the larger. The inner surface is very chitinous 
and the lumen dilates anteriorly in a funnel-like manner, effecting a 
wide communication with the buccal capsule. The outer surface of 
the whole of the anterior dilatation and a small part of the outer wall 
of the posterior dilatation is covered with a striated capsule 16 microns 
in thickness. 

The wall of the intestine, particularly in the anterior part, is deeply 
pigmented ■ black, . 

Male. The authors have had the opportunity of examining a single 
specimen only. This measured 9*6 mm, in length by 400 microns in 
width. It was characterised particularly by a long tongue-like 
appendage representing the posterior lobe of the caudal pouch. Just 
in front of the bursa there was a vesicular swelling of the cuticle. The 
spicules were about 2‘7 mm. in length, but accurate measurement was 
iihpossffie owing to the lack of 
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Female. Measures from 11*5 to 14 mm. in length, by 550 to 630 
microns in thickness. The caudal extremity is conical and has the 
ciiticular swellings already mentioned. The anus and vulva open 
450-500 microns and 700-725 microns respectively from the posterior 
extremity. The vulva is a transverse aperture 60 microns in length. 
The vagina is very long and directed forwards. It divides into two 
parallel ovijectors in the posterior fourth of the body. The eggs are 
ellipsoid and are provided with thin shells. They measure 67 to 73 
microns by 42 to 45 microns, and are deposited in the hollow morula 
stage. 

Spiruridae — 

Only one species appears to belong to this family. 

Spiroptera smithi (Cobbold, 1882,)— tumours in the stomach with 
orifices communicating with the interior of the organ. 

The authors think that this parasite should be placed in a genus 
between the Spirura and Acuaria. 

Filariidae — 

Only one parasite belonging to this family has been described, 
namely a microfilaria found by Evans and Kennie in the peripheral 
circulation, 

(188) i. Yakimopf (W, L.) & Schokhor (N. I.). Recherches sur 

les Maladies tropicales humaines et animales an Turkestan. 

(4.) Les Microfiiaires des Animaux domestiques au Turkestan. 
[Investigations regarding Human and Animal Tropical Diseases 
in Turkestan. (4.) The Microfilariae of the Domesticated 
Animals in Turkestan. — Bull. Soc. Path, Exot, 1914. Mar. 
Vol. 7. No. 3, pp. 188-189. 

(189) ii. Yakmoff (W. L.), Schokhoe (N. I.), Koselkine (P. M.), 

WiNOGRADOPF (W. W.) & Demibofp (A. P.). Recherches sur 

les Maladies tropicales humaines et animales au Turkestan. 

(5.) La Microfilariose des Chevaux au Turkestan. [(6.) Equine 
Microfilariasis in Turkestan.] — Ibid. pp. 189-192. 

i. The authors have examined camels, donkeys, mules, cattle, dogs, 
sheep, and goats for microfilariae, and have found them in the first 
four species. In four different districts the percentage of camels 
infected varied from 4 to 22'6. The percentage in the case of donkeys 
varied from 2 to 3*8. Infected mules were found in one district only, 
where 2 per cent, were found. Infected cattle were found in two 
districts, the percentage of infected animals being 5*6 and 15*2. The 
numher of animals examined at each place is not given. 

ii. Microfilariae were found in the blood of 41 horses out of 109, 
which arrived at Taschkent from Termese. 

An extensive examination of horses in a number of districts shewed 
that the disease has a wide distribution. The leucocyte formula of 
infected horses is as follows : 

Lymphocjrfces > . . . . . 28*6 to 48*8 per cent. 

Large mononuclears . . . . 0 „ 1*4 „ 

Transitionalfoims 1*7„ 4*3 „ 

Neuirophne pol 3 mucle^^^^ . . . , 40 „ 56*1 „ 

Eosinophiles 5*1 „ 11*7 

Turk forms 0*5 „ 

Myelocytes .. .. .. ■ 0*8 „ 
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Tlie percentage of infected horses varied from 0*53 to 37*5, but in 
all cases except the maximum given the number was below 9 per cent. 

The parasite is provided with a sheath and there are three (sometimes 
two) white areas in the cellular column. 

The first is at the anterior extremity, is oval in shape and measures 
from 5*68 to 10*65 microns in length. The second, which is trans- 
versely placed and measures 1*42-7*1 microns, is situated at a point 
38 to 50 microns from the anterior area. 

The third, which is sometimes absent, is irregularly oval and occupies 
the whole width of the parasite. It is placed from 142-172 microns 
from the anterior extremity. 

The length of the parasite including the sheath varies from 270*45 
to 323*76 microns, and excluding the sheath from 158*98 to 266*96 
microns. The width including the sheath is from 7*1 to 11*36 microns, 
and excluding it from 4*24 to 9*94 microns. 

At the posterior extremity there is a free portion of the sheath 
measuring from 4*2 to 78*1 microns. 

At the anterior extremity the sheath is also always free, and in one 
instance in which a measurement was made the free portion measured 
21*3 microns. 

Three examinations as to periodicity have been made, but none 
has been observed. 

A donkey and a sheep were found to be insusceptible. 

The intravenous injection of 4*5 gm. of salvarsan caused a sHght 
diminution in the number of parasites. The parasite is said to corres- 
pond most closely with that described by Mandel, but a detailed 
description of that parasite is wanting. The chyluria mentioned by 
Mandel has never been observed in Turkestan. 

In the event of the parasite proving to be a new species the name 
Miorojilana Ninae Kohl-Yakimovi is suggested. 

(190) WruTH (D.), Fllariosen bei einiieimiseiien Pferden. [Eilariae 
in Native Horses.] — ‘Zeitschr, /. InfektionskmnJch. parasite Kmnkh. 
u, Hyg. d, Haust. 1914. Mar. Vol. 15. No. 2. pp. 135-138. 

After referring to the fact that he has already published descriptions 
of four cases of equine filariasis, the author proceeds to give details of 
a fifth case. 

The case was brought to the clinique at the Veterinary High School 
at Vienna, in August 1912, with a history that the animal had been 
dull for three months and had steadily lost its appetite. The tempera- 
ture was sub-normal and one micro-filaria was found in the blood. 

Two months later the animal was under observation again, but 
in spite of repeated observations microfilariae were not found. The 
haemoglobin content of the blood was 75° on SahFs scale * the red 
corpuscles numbered 9,792,000 and the white 13,760 per cmm. 
Difierential count of the white corpuscles gave the following percen- 
tages : polynuclear neutrophiles 57, eosinopHles 8, lymphocytes 31, 
.and mononuclearS' 4.' 

On the author’s suggestion BAHNMunnER carried out systematic 
examinations of horses for inicrofilariae and found 24 infected out of 
280, the horses coming from difierent parts of Hungary. The fol- 
lowing year 5 out of 75 animals were found to be infected. 
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It is probable that the severity of the symptoms depends upon the 
number of parasites present in the blood. To what extent mechanical 
and toxic effects are responsible for the symptoms is not determined. 

The identity of the parasite has not been established. 

(191) Delanoe (P.). Au Sujet de I’Existenee chez un Saurien, 

colonomm Bum. et Bifer., d’une Fiiaire et d’une Mierofilaire 
Sanguines. [The Occurrence of a Filaria and a Microfilaria in 
the Blood of a Lizard, Agama colonorum Dum. and Bibr.] — Bull. 
Soc. Path. Exot. 1914. Feb. VoL 7. No. 2. pp. 121-125. 
With text-figs. 

Sheathed microfilariae were found in the blood of one lizard out of 
seven examined. There appeared to be no periodicity. 

In moist preparations the sheath is difficult to make out except at 
the extremities, but the worm can be seen executing wriggling move- 
ments within it. Empty sheaths and worms devoid of sheaths were 
seen. 

In stained preparations the worm shewed a transverse striation. 
Specimens measured about 190 microns in length and 6 in width. 

In blood containing adult filariae the author has discovered motion- 
less vermicule-like structures enclosed in very distinct sheaths. At 
one extremity a small granule wdth the staining reactions of chromatin 
could be detected. The author thinks that these bodies are atrophied 
eggs which have been passed out into the circulation at the same time 
as the completely developed microfilariae. 

A group of 8 adult female filariae was found entangled with each 
other in the substance of the liver, but there was no degeneration of 
the liver tissue. 

The parasites measured 12-13 centimetres in length by 0-275 
millimetres in thickness, they were milky-white in colour, and in 
moist preparations the uterus could be seen packed with microfilariae 
in different stages of development. 

The mouth is terminal, unarmed, and devoid of papillae. The vagina 
opens about 0-5mm. behind the mouth. The cuticle is smooth, and 
both extremities are obtusely pointed. 


OESTRIDAE. 

'(192) ■ Geboelst'' (L.).' Note sur un Nouveau Genred’Oestride.: .'[Note: 
on a New (lenus of Oestruus.]— 8oc. Path, Exot, 1914^ 
Mar. Vol. 7. No. 3. pp. 210-212. 

The author refers to the description given by Blaxchabd in 1893 
of a larva obtained from Boselaphis (Bubalis) UcMensteini, to which 
Blangharb gave the name Kirk’s laiva. Reference is also made to 
a larva in the collection at the Natural History Museum, Paris, which 
was found by Decorse in the sinus of a buffalo in the Chari District 
in 1903. These appeared to be practically identical with each other. 
The author has received some larvae from the frontal sinus of a 
Bubalis major forwarded by Dramarb, These differ only in secondary 
characters from Decorse’s specimens. 
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In the present note the author gives the characters which shew that 
the larvae are a special type of the sub-family Oestriiiae. 

The body^ resembles that of Oestruus. The antennary segments are 
provided with three ocilliform points, parabuccal rings unarmed, 
spicules exclusively ventral, and placed along the anterior edges of 
the third to twelfth rings, and arranged in hnear groups of four to six 
spines on either side of the posterior margins of the fifth to eleventh 
segments. Posterior stigmata of the t}p>e of those of Oestruus. The 
suture which unites the false-stigma at the inner edge of the stigmatic 
plate joining this obliquely at its lower fourth. 

The author suggests the formation of a new genus for these parasites 
and distinguishes at least two species, Kirkia blancJiardi for that 
originally described by^ Blanchard, and Kirkia surcoiiji for those 
collected by Decorse and Draiviard. 


(193) Eoubaijd (E.). Oestrides Gastrieoles et Cavicoles de f Afrique 
Occidental Francaise. [The Gastric Oestridae and the Gestridae 
of the Sinuses of French West Africa.] — Bull, Soc, Paih, 
Exot, 1914. Mar. VoL 7. No. 3. pp. 212-215. 

The oestrides have been found as parasites in the frontal sinus of 
Bubalis major (Blyth) in West Africa. 

(1) Oestnms tmolosus (Loew). Two adults of this species, described 
by Loew in 1863, have been obtained by Drajuard from larvae 
derived from Bubalis major at Boromo. 

The larvae differ from those figured but not described by Kino, 
w'Mch were found in a buffalo on the Blue Nile, by the slightly larger 
areas of spines, and by the absence of intermediate ventral segments, 
but these differences may be due to the method of preparation or to 
the manner of figuring. 

The larvae differ from those of Oestruus mmdonaldi Gedoelst from 
Bubalis lelweljacksoni in the possession of smaller creeping areas which 
are more regularly attenuated at the sides, and also by the absence 
of incurvation of the 12th segment. These differences are very marked 
and distinguish the oestruus of- the Katanga buffalo from that of the 
Sudan buffalo. These two larvae belong to the same group (Oestroides 
of Gedoelst) and are characterised by the cephalic segment being 
provided with small spines posterior to the antennal swellings and by 
the absence of tubercles on the ventral surface of the segments. 

When fully extended measures from 18 to 23 

millimetres. The ventral surface is flat and the dorsal convex with 8 
intermediate areas The cephalic segment is provided with a number 
of short spines arranged in rows on the dorsal surface posterior to the 
antennal prominences. The other segments are unarmed on the dorsal 
prface. There are no tubercles on the lateral surfaces. The spines 
increase in number on the first five segments and decrease on the 
last two. Two rows of irregular spines on the sides of the first post- 
cephalic segment : a single one on the median line ; two or three rows 
on the second ; four or five on the largest posterior sections. 

The areas of creeping spines form bands which taper laterally and 
occupy the greater part of each segment in the middle portion of the 
body. The spines are in the form of scales with wide colourless bases 
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and sharp black tips. There are two or three rows on the median 
post*anal prominence. 

(2) Gedoelstia cristata. Several adults have been raised by Dbamard 
from larvae obtained from Lichtenstein’s buffalo. Apparently the 
parasite has a wide distribution, and it is not specific for the buffalo. 

(3) Kifhia surcoufi. This parasite has also been found in Bubalis 
major and an antelope {Gobus defassa, probably) by Dramakd and 
Bouet. Although it has a wide distribution, it is probably not found 
outside Central and Western Soudan. In Eastern Soudan Kirhia 
bhnchardi is no doubt the species which occurs. 


CONTAGIOUS PLEUR-OPNEUMONIA and PASTEURELLOSIS. 

(194) Walker (G. K.). Pleuro-pneumonia of Goats in the Kangra 
District, Punjab, India. — Jl Comp. Path. & Therap. 1914. 
Mar. Vol. 27. No. 1. pp. 68-71. 

After reviewing briefly the literature regarding the occurrence of 
pleuro-pneumonia in goats, the author gives a short description of seven 
natural cases of the disease and of seven experimental infections. 
The first goat of the series of natural cases recovered from the disease 
and subsequently resisted experimental infection with a virulent 
strain of haemorrhagic septicaemia, and also failed to become infected 
when nasal discharge from an affected animal w’-as rubbed on its 
nostrils and mouth. In the remaining six cases cultivation and micro- 
scopic examination failed to reveal organisms of any kind. 

The seven experimental goats, all of the plains breed, were inoculated 
with exudate or blood from natural cases, but in every instance the 
result was negative. 

Gonehisions . — The pleuxo -pneumonia of goats met with in Kangra 
appears to be identical with the enzootic pleuro-pneumonia of goats 
described by Nocabb and Leclaixche as occurring in Algeria, the 
Pyrenees, and tbe Thuiingian mountains. The symptoms and lesions 
are similar, and the failure to transmit the disease from animal to animal 
is coincident. 

The value of the above experiments is depreciated no doubt from the 
fact that plains animals had to be used. If possible, further investiga- 
tions with MU goats will he made, with the object of proving the possibility 
of transmission by means of intrapulmonary inoculation. 

(195) Mitra (S. N.). On a Peculiar Form of Pasteurella in aa Indian 
Elefhmt.—Oentralbl. f. Baht 1. Abt., Grig. 1914, Feb. 11. 
Vol. 73. No. 1. pp. 12-13. With 1 text %. 

The organism that is the subject of this note was isolated from an 
elephant which had been dead 36 hours before the post-mortem 
' examination was made. ■, 

The follow'ing lesions were found at the post-mortem : There was 
a yellow gelatinous exudate in the tissues about the throat. The 
blood was thick and dark in colour. The pleural and pericardial 
cavities contained a blood-stained serous exudate. There was 
marked inflammation of the lungs, and the heart shewed a number 
of petechiae. The spleen was enlarged, and there were areas of 
extravasation under the capsule. The pulp was soft. The mesenteric 
glands were soft and congested. The stomach and intestines were 
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severely inflamed, the wall of the latter being thickened with exudate. 

Microscopic examination of the various organs and fluids shewed a 
number of diplo-coccoid bacteria and a large number of accidental 
organisms. Primary cultures were not pure, but pure cultures of 
the coccoid organism were obtained on subcultivation. The organism 
was about 0*5 microns in length and stained uniformly. Its cultural 
characters were those of the fowl cholera bacillus. 

A pigeon inoculated with the culture was dead in 8 hours, and pure 
cultures were obtained from the blood. Two rabbits inoculated 
endermically with blood from the elephant died in 18 to 24 hours. 
The lesions presented were those of haemorrhagic septicaemia and 
the blood contained large numbers of the bacteria. Pure cultures 
were obtained. 


Book Eeceived. 

(196) M’Gowan (J. P.). [M.A.,M.D., B.Sc., M.R.G.P.E.] Investiption 
into the Disease of Sheep called ‘‘ Scrapie ” (Traherkrankheit ; La 
Tremblante) with Especial Reference to its Association with 
Sarcosporidiosis. With an Appendix on a Case of Johne’s Disease 
in the Sheep.-~xi+ 116 pp. Demy 8vo. With 26 figs. 1914. 
Edinburgh : William Blackwood & Sons. (Edinburgh and East 
of Scotland College of Agriculture.) [Price not stated.] 

[The following list of chapter headings indicates the scope of the 
book ’.“—History of the disease in Britain. The disease as it occurs in 
other countries of Europe, and especially in Germany and Prance. 
Symptoms and pathology of the disease. Account of a case of Scrapie 
seen in Germany. The structure and possible developmental stages of the 
Sarcocyst and their relation to the spread of the disease. Symptoms ex- 
hibited by animals heavily infected with Saroospoiidia. On the action of 
the Satcocystin, the toxin produced by the Sarcocyst. On the mode of 
spread of Sarcosporidiosis from animal to animal in carnivorous animals. 
Method of spread of Sarcosporidiosis in graminivorous animals. 
Observations as to the presence of Sarcocysts in the muscles of apparently 
healthy sheep. Epizootiology. Conclusions and recommendations. 
Appendix on a case of Johne’s disease in the sheep. Glossary.] 
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Babesiasis (Piroplasmosis), 

( 197 ) Naudin (L.). Contribution a 1’ Etude de la Piroplasmose 

canine. [Contribution to the Study of Canine Piroplas-* 
mosis.] — Eev. Gen. Med. VMm\ 1914. Jan. 1. VoL 23. 
No, 265. pp. 18 to 19. 

(198) ZiEMANN (H.). Weiteres iiber die Zuchtung der Malaria- 

parasiten und der Piroplasmen {Firoplasma eanis) in tiiro. 
[Further studies on the Cultivation of the Malaria Parasites 
and Piropiasms (Firoplasma cams) in ritro.] — Arch. f. 
ScMffs- u. Trop.-jkyg., 1914. Feb. Vol. 18. No. 3, pp. 
77~9k With one curve. 


Fllariasis, 

(199) Sttlbet (E, W.)- Existence d’une Filaire et d’une Microfilaire 

chez le Camdleon de Madagascar. [The Occurrence of a 
Filaria and a Microfilaria in the Chameleon in Madagascar.] — 
Bull. 8oc. FatJi. Exot, 1914. Jan. Vol. 7. No. 1, pp. 
70-71. 

Lefshmasiiasis. 

(200) Lignos (A.). La Morta]it4 par Kala azar li Hydra pendant 

i’Ann^e, 1911. [The Mortality caused by Kala azar in the 
Island of Hydra during 1911.]— Soe. Path. Exoi., 1914. 
Mar. Vol. 7. No. 3, p. 193. 


(201) PiTTALTJGA (G.). Kala azar infantile e Leishmaniosi canina 
in Ispagna. [Infantile Kala azar and Canine Leishmaniasis 
in Spain.] — Fathologica, 1914. Mar. 1. Vol. 6. No. 128, 

pp. 121-122. 


MaMesL ' ' ■ 

(202) Bobellini (A.). Contribute alio Studio della Eabbia nei 

Bovini [Contribution to the Study of Rabies in Bovines.] 
Moderno Zooiatro. Parte Seientifica., 1914. Mar. 31. 
VoL 25. No. 3, pp. 141-144. 

(203) Kozewalow (S.). Zur Virulenz des fixen Virus der Toliwut 

flir den Menschen. [The Virulence of the Fixed Vims of 
Rabies for Man.]— /. BaM. 1. Abt. Grig., 1914. 
Fek 11. VoL 73. No. 1, pp. 54-71. 

labies, /False. .■ 

(204) VON Ratz (S.). Die Empfanglichheit der Tiere fiir Paralysis 

^ ^ [The Susceptibility of Animals to 

Infectious Bulbar Paralysis.] — Zeitsekr. f. InfeUionshranlcK 
parasit. Kranhh. u. Byg* d. Kami., 1914. Mar. VoL 15. 
No. 2, pp. 99-106. 
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Spiroohaetosis, 

(205) King (Walter E.) & Drake (Raymond H.). Some Plie» 

nomena involyed in the Life History of Spiroehaeta suis. 
Studies on Hog Cholera. — Jl. of Infectious Diseases, 1914. 
Mar. Vol. 14. No. 2, pp. 246-250. With 1 fig. 

(206) Neufeld (P.) & Bockoer (E.). Ueber die Wii’kung von Sal* 

varsan auf Huhnerspirochaten in vivo und in vitro. [The 
Effect of Salvarsan upon the Spirochaete of the Fowl in vivo 
and in vitro.] — ZeitscTir. f, ImmunitdtsforscJiung. u. experini. 
Therapie. Grig., 1914. Mar. 14. Vol. 21. No. 1-5, pp. 
331-341. 

Trypanosomiasis. 

(207) Brumpt (E.). Eeduvides de I’Amerique du Nord capahles 

de transmettre le Tryp. oruzi. [North American Reduvids 
capable of transmitting Tryp. er^izi.] — Bull. Soc. Path. 
ExoU 1914. Feb. Vol. 7. No. 2, pp. 132-133. 

(208) Parrant (A. L.). Notes on Mai de Caderas. — Yeter. Record, 

1914. Mar. 28. No. 1342, pp. 626-628. 

(209) Lafont (A.) & Dupont (V.). Traitement de la Trypanoso- 

miase Humaine au Senegal par le Ludyl et ie Galyl. [The 
Treatment of Human Trypanosomiasis in Senegal with 
Ludyl and Galyl.] — Bull. 8oc. Path. Bxot, 1914. Feb. 
Vol. 7. No. 2, pp. 160-171. 

(210) Lanfranchi (A.). Contributo alia Conoscenza della Forma 

Clinica nellTnfezione Sperimentale da Nagana, negii Equini. 
[The Clinical Symptons of Nagana in Experimental Cases 
in Equines.] — Clinica Yeterinaria, Idli. Mar. 16. Vol. 37. 
No. 5, pp. 181-190. 

(211) SeHiLLiNG (C.). Antigene Eigenschaften verschiedener Stamme 

ostafrikanischer Trypan osomen. [The Antigen Properties 
of different Strains of East African Trypanosomes.] — 
Zeitschr. f. Immunitatsforsch. u. experim. Therapie. Grig-, 
1914. Mar. 14. Vol. 21. No. 1,6, pp. 358-365. 

Biting Insects and Ticks, 

(212) Doane (R. W,). Disease-bearing Insects in Samoa. — Bull. 

Entomol. Research, 1^14,. Feb. Vol. 4. Pt. 4, pp. 265-269. 
With 3 plates. 

: Flies. ■ ■ ' , 

(213) Austen (E. E.). New African Tabanidae. Part TV.— RtelL 

Entomol. Research, 1%IA. Peh. Yo\. 4:. Pt. 4, PP- 2S3-300, 
With 6 figs. 

(214) Roubaud (E.). Parasitisme chez les Reptiles dra Phlehotomus 

Rond. var. Newstead. [Parasitism of 

Phlehoiomus minutus Rond. var. Afrimmm, Newstead in 
Reptiles.]— R- mW. 8oc. Path. Exot., 19U, Jan. VoL 7. 
No. 1, pp, 83-85. 

Mosquitoes. 

(215) Macfie (J. W. Scott), A Note on the Action of Common 

Salt on the Larvae of Stegoniyia fa8ciata.—Bull. Entomol. 
Research, 1914, Feb, Vol. 4. Pt. 4, pp. 339-344. 
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Ticks* 

(216) CuNLiFFE (N.). BJdpicepJialus sanguineus : Variation in Size 

and Structure due to Nutrition. — Parasitology, 1914. Jan. 
VoL 6. No. 3, pp. 372-378. Witk 4 text figs. 

(217) . Observations on Argas hrumpti, Neumann, 1907. — 

Parasitology, 1914. Jan. VoL 6. No, 3, pp. 379-381. 
With 1 text fig. 

(218) Hindle (E.) & CuNLiFEE (N.). Regeneration in Argas persi^ 

eus. — Parasitology, 1914. Jan. Vol. 6. No. 3, pp. 
353-371. With 4 text figs. 

(219) Robinson (L. E.) & Davidson (J.). The Anatomy of Argas 

persicus (Oken, 1818). Part 3. — Parasitology, 1914. Jan. 
Vol. 6. No. 3, pp. 382-424. With 4 plates and 8 text 
figs. 

Helmmtlis. 

(220) Conor (A.). Essais de Transmission de la Bilharziose. 

[Attempts to Transmit Bilharziasis,] — Bull, Soe, Path, 
Lxot, 1914. Mar. Vol. 7. No. 3, pp. 202-206. 

(221) Nicoll (W.). The Trematode Parasites of North Queens- 

land. I. — Parasitology, 1914. Jan. Vol. 6. No. 4, pp. 
333-350. With 2 plates. 

(222) Velu. Enzootie d’ Oesophagostomose bovine an Maroc. 

[Enzootic Bovine Oesophagostomosis in Morocco.] — 
Eeciieil Med, Veter., 1914. Mar. 30. VoL 91. No. 6, 
pp. 125-127. 

Protozoa. 

(223) Pantham (H. B.) & Porter (Annie). Herpetonionas straty- 

iomyiae, n. sp., a Flagellate Parasite of the Plies, Straty' 
iomyia chameleon and 8. potamida, with remarks on tie 
Biology of the Hosts. — Ann. Trop. Med. S Parasit., 1913. 
Dec. 30. Vol. 7. No. 4, pp. 609-620. With 1 plate. 

(224) Leger (L.) & Duboscq (O.). Sur uiie Nouvelle Sohizogre- 

gaiine a Stades Epidernaiques et a Spores Moiiozoiqiies, 
[A New Scliizogregarine with Epidermal Stages and Monozoio 
Spores,] — Gompt. Bend. 8oc, Biol,, 1914. Peb. 27. Vol. 76. 
No. 7, pp. 296-297. 

Unclassed, 

(225) (4ozony (L.). Die Abderhaldensche Reaktion bei proto- 

zoischer und metazoischer Parasiteiiinfektion. [Abder- 
halden’s Reactions in Protozal and Mefcazoal Pai'asitic 
Infections. — Oentralhl f, BaU. L Aht Ovig., 1914:. Mar. 30. 
Vol 73. No. 4 5, pp. 345-349. 

(226) Lucet (Adrien). Reoherches sur PE volution de VHypoderma 

honis (de C-eer) et les Moyens de la Ddtruire.— Oompi Befid. 
Acad. Sciences, 1914, Mar. 16. VoL 158. No. 11, pp. 
812-814.' , 
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BABESIASIS (PIROPLASMOSIS) AND ANAPLASMOSIS. 

(228) Stockman (S.) & Wrago (W. G.). Gross Immumsation witli. 

Piroplasma bigeminum and Piroplasma divergens. — Jl. Comp. 

Path, and Therap, 1914. June. Vol. 27. No. 2. pp. 151-155,. 

This paper contains additional proof of the non-identity of 
P. divergens and P. bigeminum, in the form of cross-immunity tests. 

In the first experiment detailed in the paper two heifers were used. 
One of these had been experimentally infected with the South African 
strain of red- water (P. bigeminum) a year previously and the other 
had never been exposed to infection. Both animals reacted to 
P. diver gem to about the same degree, and in the blood of each 
parasites of the divergens type were found from the 3rd to the 6th and 
7th days respectively. 

The second experiment was carried out with an animal which had 
passed through a reaction due to P. bigeminum (African strain) and six 
months later had resisted a second inoculation with the same strain^ 
After a further period of six months the animal was inoculated with 
blood containing P. divergens, A slight reaction followed, un- 
accompanied by any rise of temperature. Parasites of the divergens 
t 3 rpe were found in the blood on the 15th day, and had probably been 
present earlier, but had not been discovered on account of their small 
numbers. The absence of a rise of temperature is not significant, as 
the authors stated in their original communication regarding 
P. divergens that very few animals show a marked reaction to the 
parasite. ' " 

Experiment III. In this experiment an animal which had been 
infected experimentally with P. bigeminum two years previously 
became infected when inoculated with blood containing P. divergens,. 

In Experiment IV the inoculaiions were reversed. The animal 
was first 'inocidated with' P, seven weeks later with 

P.,iigemmum, The experiments^' were successfd in both instances,, 
and the two parasites made their appearance in the blood. 

In Experiment V the conditions of experiment IV were repeated 
and the result obtained was the same. The animal was first successfully 
::;iip^abrf;;:iritii;,:;p.[ of' seven weeks'" was 

infected with P, bigeminum, 

(069) Wt.P.ll/47, I,o00. 9.I4 B.&FXtd. Gp.11/5, A 
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Experiment n. A heifer was inoculated with hlood from an 
animal suffering from a naturally acquired infection with P. divergens, 
A positive reaction followed. Subsequently this animal was twice 
inoculated with blood from an animal that had been infected with 
P. higeminmn. No reaction occurred. The blood of this animal had, 
however, been giving irregular reactions with other animals. The 
heifer was later inoculated vnth the same P. bigeminum strain 
obtained from another animal, with the result that it became infected. 

From this it would appear that the blood which twice failed to 
infect the susceptible heifer was only intermittently virulent, as it 
neither infected the heifer nor immunised it against a further 
inoculation with hlood containing the same strain of parasite. 

In none of the experiments recorded did either piroplasm immunise 
animals against the other. 


(229) Chambers (F.) & Smith (J.). Immunisation of Imported Cattle 
against Northern Rhodesian Piroplasmosis and ' Anaplasmosis. — 
Jl Comp. Path, and Theyap. 1914, June. Vol. 27. No. 2. pp.155- 
171. With 2 text-figs, and 6 tables. 

The inoculations detailed in this article were carried out at the 
Maramba inoculation and quarantine station, Victoria Falls. The station 
■was erected for the purpose owing to the fact that very large percentages 
of previous consignments of imported animals had succumbed to piro- 
plasmosis and anaplasmosis. The station was provided with a dipping 
tank and every effort w^as made to render the enclosed land free from 
ticks. Very few^ ticks were found on the animals during the second 
month after their arrival and the further infestation of the station was 
stopped by dipping. 

As it had been found by Bevan that the Ehodesiaii anaplasmoses 
■were more virulent than those occurring in Cape Colony, it was decided 
to immunise the animals by inoculating them first with blood obtained 
from Pretoria and then with blood derived from local sources. 

The first batch of animals was given the second inoculation after an 
interval of five days only, with the result that the attacks of anaplas- 
mosis due to the two viruses were in part contemporaneous and thus a 
dangerous state of affairs was produced, as there is at present no drug 
known which is of any value for the treatment of anaplasmosis. In 
the second batch of animals the period elapsing between the two 
inoculations was nine days, and in these animals two distinct anaplas- 
mosis reactions were obtained. ■ 

" ' It was found that. the younger .and 'poorer cattle were the best 
subjects for immunisation, the most suitable age being 10 to 15 
months. . 

The most satisfactory method of immunising imported animals 
against local piroplasmosis and anaplasmosis is to inject subcuta- 
neously 10 cc. of citrated blood containing Babesia bigemdnum and 
Anaplasma centrals, followed fourteen days later by an injection of 
4 to 6 cc. of blood, derived from local sources, containing Bahma 
bigeminum md Anaplasma fmrginale. 
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(230) Lignieebs (J.). L’Anaplasmose bo¥iiio en Argentine. [Bovine 
Anaplasmosis' in the Argentine.] — Centralhl.f. Baht. 1. Abt. Orig. 
1914. May 27. Vol. 74. No. 1/2. pp. 133-162. With 5 text figs. 

1. Anaplasmosis is endemic in certain parts of the north of the 
Argentine Republic, whence it may be accidentally carried to other 
areas by infected bo vines, which form a veritable reservoir of the wus. 

2. Ana-plasma argentinmn is of the same type as Anaplasma 
7narginale of Theilee, but a comparative study of the two parasites is 
necessary before any conclusion regarding their identity or duality 
can be definitely arrived at. 

3. In natural circumstances anaplasmosis does not occur as a pure 
infection; it is complicated by piroplasmoses — P. bigemmum and 
P. argentinmn. It appears to be transmitted by the same tick — 
Margaropus micropilus. Stomoxys does not act as an intermediary. 

4. In order to gain a complete knowledge of anaplasmosis the 
parasite must be isolated, the pure disease must be studied, and the 
difierential characters between Anaplasma and Piroplasma must be 
established. It is then easier to follow the different forms that 
anaplasmosis may take when associated with piroplasmosis. 

5. Infection with anaplasmosis is equally successful whether the 
inoculation be subcutaneous, intravenous, or intramuscular. 

6. Anaplasma is easily discoverable in the general circulation, par- 
ticularly during the final crisis, that is to say when there are clinical 
symptoms and elevations of temperature. The parasites stain well 
and uniformly like chromatin by Laveean’s or Giemsa’s methods. 
They are practically circular, are homogeneous, and vary little in size. 
They are generally placed at the periphery of the corpuscles. One, 
two, or three ma}^ be found in a single corpuscle, and they may also be 
found free in the plasma. At first scarcely one per cent, of the cor- 
puscles may contain parasites, but in the later stages 30 per cent, or 
more may be invaded. The alterations characteristic of acute anaemia 
are observed in the blood at the same time. 

7. Pure anaplasmosis is characterised by one or more irregular 
.febrile crises. The most pronounced, which terminates in death, is 

accompanied by severe symptoms of acute anaemia, loss of 
appetite, extreme weakness, rapid emaciation, pallor of the 
mucous membranes', acceleration of the respirations and pulse, and the 
faeces are hard and rusty in colour. 

' ■ It is 'a:,;Curious, fact ' thatjfin spite .of the ..rapidity , and extent of ' the 
.destruction' of the . Mood ’ corpuscles, the urine never appears Ao' be 
coloured, a fact observed by Theilbe.; In the Argentine jaundiee 
is .rarely observed. V 

AtAhe, post-mortem thc'^first noticeable thing' is the, pale colour 'of 
"the blood, which,' how,.ev'er,^ clots. The .tissues 'are, pale and so'metiines 
.present an appearance as. if ,the'''animal .had "been 'bled. ''A'.' yellow 
discolouration of the tissues is somewhat rarely observed. The 
muscles retain their bright appearance, but are perhaps a little pale 
./'.ifi,; colour'. , '' The' "spleen ia'''''enlarg^'fe:.two'::or; three' ''times' ..the- normal 
size, the liver is congested, the gall-bladder is enormously distended 
with tMck or fluid granular bile. 

(C69) " a2 
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The kidneys appear to be normal. There may be albumin in the 
urine, but no haemoglobin. The lymphatic glands, the alimentary 
tube, and the lungs do not ordinarily show any important alterations.. 
The heart in a proportion of cases shows a large number of petechiae 
upon its surface. 

8. In natural cases of anaplasmosis the symptoms and lesions of 
piroplasmosis are observed preceding those of anaplasmosis, and in 
particular haemoglobinuiia and the nervous symptoms. 

9. In areas where the disease is endemic indigenous animals suffer 
from it to a slight extent only. 

On the other hand, imported animals, and particularly pure-bred 
adult animals, die in very large numbers, to the extent that it con- 
stitutes a serious obstacle to the improvement of the breeds. When 
resistance is offered to the disease, the period of convalescence is long, 
and the disease frequently takes a chronic course. 

10. Anaplasma retains its vitality in the blood of recovered animals, 
for long periods, in some cases for more than a year. 

11 . The first attack of anaplasmosis confers immunity. 

12. Anaplasma does not appear to pass into the blood of the foetus. 

13. Animals immunised against P, bigeminimi and P. argentinimi 
remain susceptible to anaplasma and vice versa. 

14. Blood that is rich in parasites retains its virulence after its 
temperature has been reduced to - 20° C 

15. Anaplasmosis is an entity quite distinct from the piroplasmoses. 

16. A priori no conclusion can be drawn regarding the identity or 
duality of anaplasmata encountered in different countries. Definite 
information can only be based upon a comparative study of the 
parasites. 

17. A diagnosis of anaplasmosis can only be established by the 
examination of blood taken during the algid period of the disease. 
If inoculation is resorted to the piroplasmoses must be taken into 
consideration. 

The most useful methods of staining for the examination of blood 
are Giemsa and methylene blue. In the case of P. bigemimim the- 
classical twin pear-shaped parasites will be found. In the case of 
P, argentinum the parasites will be very scanty, small and round, 
staining especially with methylene blue, or in the form of small twin 
pears and slightly lanceolated. 

In cases of anaplasmosis the parasites will be found, sometimes 
in very large numbers, at the periphery of the corpuscles, and appearing 
as small, rounded, homogeneous bodies with the staining reactions of 
chTomatin. 

18. Prognosis is always unfavourable. Fat, well-bred, and adult 
animals are the most susceptible. 

19. No specific is as yet known against anaplasmosis. Trypan- 
blue, which is effectual against P. bigemimifn/is somewhat dangerous- 
in anaplasmosis. f ' 

Sanitary measures must be put into force against anaplasmosis as 
against piroplasmosis : destruction of ticks, separation of infected 
from healthy areas. Immunisation will also prove to be of great valne 
in the campaign against the disease. 
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20. Whatever method of immunisation be employed, against either 
piroplasmosis or anaplasmosis, there can be no doubt that it is prefer- 
able to use successive doses of the pure viruses rather than to use blood 
the value of which is not exactly knovm. The immunity conferred 
by using pure viruses is reinforced to a valuable degree by the injection 
of blood derived from animals naturally infected in endemic areas and 
containing parasites of the same type as those used for the vaccination. 

(231) Mellis (M. C.). Contribution a I’Etude du Traitement de ia Plro- 
plasmose bovine par le Trypanblau. [The Treatment of Bovine 
Piroplasmosis by Means of Trypanblue.] — Rev, VeL 1914. June. 
Vol. 39. No. 6. pp. 321-334. 

Bovine piroplasmosis is responsible for very serious losses among 
cattle in Northern Africa. The disease makes its appearance about 
the beginning of the summer and is very variable in its manifestations. 
It is said that in some cases it terminates fatally within a few hours, 
while in other cases its onset is very insidious and its course very 
prolonged. The period of convalescence is very long “ in the few 
animals which escape death,” 

The author gives details of 23 cases which have been treated with 
trypanblue. 

The cases were treated in ordinary practice, and the diagnosis was 
not based upon microscopic examination of the blood, but upon the 
clinical features of the disease. 

In 19 out of the 23 cases recovery followed, and in the four cases 
which terminated fatally the drug was administered subcutaneously. 
Subcutaneous injection of the drug renders its action slower, the effects 
not being observed until 24 to 36 hours later. After intravenous 
injection the effects are observed in 12 to 18 hours. 

The author has always used pilocarpine in conjunction with the 
trypanblue, with the object of hastening the diffusion of the drug in the 
circulation and combating the constipation which is always observed 
in cases of boTOie piroplasmosis. 

None of the treated animals had relapses. 


TKYPANOSOMIASIS. 

;.(232)]YonKE,,:.(W.) ,Blace:lock;..''(B,). The Differentiation, of .the 
. ' mone Important '. Mammalian , Trypanosomes,-— Med: 

' Pamait. 1914. , Apr. Vol. 8. No.'l. pp. 1"1,2. With 1 coloured 
plate and 1 chart, , 

This .paper contains a review of the' methods ,that are. in use 'for',the' 

. 'identification'; of' ."different' "species uf': trypanosomes.,'. The ' subject, is' 
■dealt with.under: two 'main, 'li'eadin'gs---the;',try'panosome as. it ,occurs.' in', 
'"'the wertebratc; host, and. 'the .trypanosome' as -it, occurs, in, the inverte- 
Abrate. host..' 

Under the first of these headings the following characters are dealt 
with Motility, morphology, pathogenicity, symptomatology, and 
';:;4ethm;diaghosis. " ' 
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Under the second heading the following points are considered 
Specific host, anatomical parts of the fly infected, period of incnlbatioii 
of trypanosomes in Glossina, morphological characters of trypano- 
somes in the tsetse. 

Motilihj. This is influenced by so many variable factors that it 
cannot be considered as a valuable character in the identification of 
species. 

Morphology, This is considered under two sub-headings : 
qualitative characters, and quantitative characters. The former are 
those recognisable by simple microscopic examination, and the latter 
require mathematical expression for their appreciation. Under the 
first sub-heading the various parts of the trypanosome are discussed 
and their value as distinguishing features considered. 

With regard to the quantitative characters, the length and breadth, 
particularly the maximum and minimum length of monomorphic 
trypanosomes, are considered to be of considerable value. The average 
length of polymorphic trypanosomes is of little or no value, owing to 
the great variation from day to day in the t}^e of the majority of the 
trypanosomes present in the blood. 

The breadth of trypanosomes is of importance in some instances. 
T, montgomeryi and T. eongolense have been distinguished from each 
other by the diflerence in their breadth; T. caprae differs from 
r. mm in its heavier build. 

The degree of pathogenicity and the range of pathogenicity are no 
longer valuable aids in the differentiation of species, recent work 
having shown that these are both liable under certain conditions to 
considerable variation. 

Symptomatology is also of little value. A symptom which appears 
to be characteristic of a trypanosome infection is the formation of 
plaques in horses infected with donrine. 

The reactions given by the various methods of serum diagnosis are 
recognised as being non-specific and therefore of no value for the 
difierentiation of species. The authors have had no experience of 
cross-immunity as a means of identifying trypanosomes . 

Invertebrate host. It appears to be probable that all varieties of 
tsetse are capable of transmitting most, if not all, of the African 
pathogenic trypanosomes, and that therefore the identification of the 
fly transmitting a trypanosome in a particular mstance furnishes no 
evidence as to the identity of the trypanosome. , 

The part or parts of the fly involved in the development of trypano- 
somes may be of considerable importance in connection with the 
identification of trypanosomes. Upon these lines trypanosomes may 
be classified in three groups : (a) Those in which development is 
limited to the proboscis, (6) those in which the process commences 
in the gut and extends forwards to the proboscis, and (c) those in which 
it commences in the gut and is completed in the salivary glands. 

The period of incubation in the fly is dependent upon the temperature 
and is therefore of no diagnostic value. 

Sufficient is not yet known regarding the development of trypano- 
somes in flies to allow of the morphological changes presented by the 
parasites in the flies being of any value for the purposes of identi- 
fication. 
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Group 

Sub- 

Group 

Trypansome 

Date and designators 

Synonyms 

Motility 


. 

1 

r. hmeei 

1899 Piimmer & Bradford 




^ A' 

2 

T. evansi 

1885 Steel 

1 y. so«daweMfl(1907) 

/ y. 




3 

1\ hippicim 

1910 Darling 




, B 

4 

T. equiperdum 

1901 Doflein 


• • ’ Y 1 



0 

T. equinum 

1901 Voges 




1 


y. vivax 

1905 Ziemann 

T. cazalboui (1906) 

Very rapid, Irani 

I 

J)< 

7 

j 

T* caprae 

1910 Kleine 


.. ■! 

.'I'l 



8 

T. uniforme 

1911 Bruoe 

— 

ii: 




T. transvaaliense 

1903 Laveran 


1 


, E 

lio 

T. theileri 

1902 Laveran 





sll 

T. ingms 

1909 Bruce 

' 



F < 



j 

f 



12 

; y* tragdapU 

; 1913 Kinghorn & Yorke 

1 ‘ * 

' Jj, 


G 

!3 

\ y. Imisi 

1 1881 Kent 

i 

Very rapid, iraal* 


H 

14 

y. CTud 

1909 Chagas 


' Tumbling movi; 

y 






1 y. dimorphon (1904) 


II 


,15 

16 

T. congokme 

1 

1 1904 Broden 

i ' ' ' 

y. pecorum (1910) 

1 T. conjusum (1909) 

i ' , ' ' 


I y. namm 

1905 Laveran 




^ J 

17 

T. montgomeryi 

1 1909 Laveran 




K 

18 

T.'dmim 

1912 Bruce 

T, 

• ' ' ■ ' ■ 




19 

y, gamhwnse 

1902 Dutton 




L< 

20" 

T^muUifome 

1912 Kinghorn & Yorke 


■ •, I-;:.,'.,' 


> 

21 

y. nigmeme ' 

1913 Macfie 

...... 


111 

( 

22 

y. pemudi . 

1907 Laveran 




1 

M< 

23 1 

' i 

T. rhodesieme . ; 

1910 Stephens & Fantham 

, ' ','b’ ' ' ' „ j 


'' ' ' 'J 

1 

.24 1 

T, ti^andm ■ , 

1913 Stephens&Blacklock 

y. brucei .(Uganda) 
(1909) 



1 

25 ! 

1 

m 'i 

T,equ% ,, j 

1913 Blacklook k Yorke 
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(233) Bruce (D.), Hamerton (A. E.), Watson' (D- P.) & Lady 
Bruce. Description of a Strain of Trypanosoma brucei from Znli- 
land* Part I.— Morphology. — Proc, Roy. 8oc. 1914. June L 
Vol 87. No. B. 598. pp. 493-510. With 3 plates. 

The object of this paper is to describe as fully as possible the 
morphology of this new strain of T. brucei from ZuMand, in order to 
try to prove its identity with the trypanosome causing disease in man 
in Northern and Southern Rhodesia, Nyasaland, and German and ■ 
Portuguese East Africa.” 

The strain described is one obtained from Shilston, Pietermaritz- 
burg, who isolated it from an infected mule at Somkele, in Zululand. 

Referring to what is called the 1896 strain of T. hnicei, the authors 
quote passages in the original descriptions of this parasite by Bruce, 
by Kanthack, Durham, and Blanbford, and also by Plimmer and 
Bradford, indicating that the parasite was dimorphic. 

A comparison is instituted between a biometric chart drawn up by 
Shilston based upon the measurements of 400 trypanosomes of the 
1913 strain and one constructed upon the measurements of 200 
individuals contained in preparations made in 1896. These charts bear 
a remarkable resemblance to each other, but, as pointed out by the 
authors, too much importance must not be attached to this resemblance, 
as the measurements upon which they are based were not made under 
exactly comparable conditions. Comparison between the patho- 
genicity of the two trypanosomes for the horse and dog also reveals a 
close resemblance. 

Morphology of the 1913 strain. 

A table gives the measurements in microns of 1,000 tr}p)anosomes 
from the monkey, dog, rat and guinea-pig, and a second table 
(reproduced) gives the average lengths of the parasite in these species: — 


Species of 
animal. 

Number of 
Trypanosomes 
measured. 

Average 

length. 

Maximum 

length. 

Minimum 

length. 

Monkey 

160 

2T2 

3T0 

12-0 

Dog 

260 

21-5 

32-0 

16-0 

Guinea-pig . . 

30(180) 

22-9 

3o-0 

17-0 

Rat . . . : . . 

500 

20-8 

28-0 

17-0 

A chart constructed 

upon the measurements given by the 1,009 


trypanosomes of the 1913 strain resembles some of the charts con- 
structed upon the Nyasaland human strain, but differs from others. 

A further series of charts is constructed upon the measurements of 
500 individuals taken on nine consecutive days in the blood of rats. 
•Some of: these charts record the 'measurements' after the. passage of the. 
trypanosome through G'. morsitans, once, twice and three times. The 
differences between these charts -are very slight. Curves', are' given, 
comparing .the 1913 strain' of brucei and the Nyasaland wild. game, 
strainan'da certain degree of resemblance is '.observed. ' 

Conclusions':.— 

” 1, .The trypanosome described,' in tMs' paper .under the, name . of 'the 
“ Zuliiland. 'strain, is the same 'species 'as that discovered, by,,. .Bruce,", 

in Zululand' in' 18,0'4; reported on by-KAKTHACE, DuRHAsrand Bdandford' 
in 1898 ; and' named T. trucei by' Plimmer and,, B radford in ■ 1 89,9. ■ : ' '■ ' ^ ,. ; ' ■ 

‘‘ 2. As regard's its: morphology, this trypanosome is "absolutely identical 
.''.■witli.",:'.'the '.' trypan.os'ome; . caiising:':.'':'dise'ase ■ '.in ^ man: ' in,, " Nyasaland,' 'the' 
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:Farf IL— Susceptibility of Animals.— pp. 511-516. 

The Commission had no opportunity of studying the effect produced 
by the “ 1913 strain ” on the horse, but Shilston found that it proved 
fatal in 35 days. In Bruce’s ‘‘ Further Report on Nagana, in Zulu- 
land, 1896,” it was recorded that two horses were killed by the “ 1896 
.strain ” in 30 and 49 days respectively. 

Two out of six oxen inoculated became infected. One died in 310 
days, and the other apparently made a complete recovery. Four out 
of seven goats became infected and died. The average duration of the 
disease was 77' 2 days. There was no oedema of the face or corneal 
opacity observed. 

Sheep could not be procured for experiment. 

Bight monkeys died in from 8 to 65 days (average 29*2), 

Seventeen dogs died in from 12-26 days (average 18' 5). In eight 
of these there was opacity of the cornea, and in two swelling of the 
limbs. 

Eight experiments with rabbits are recorded, but six of these vrere 
reported by Shilston. The average duration of the disease was 32' 7 
days. 

Ten guinea-pigs were inoculated. All became infected and died, 
but four of them were inoculated more than once before infection was 
set up. The disease lasted from 15 to 89 days (average 43*7). 

Twenty-three rats were inoculated and all died, the average duration 
■of life being 27 days. 

These results are compared in tabular form with the results obtained 
with the strain causing disease in man in Nyasaland. The following 
tables are slightly abbreviated : — 


Zuhdcmd stmi% 1913. 



Hors©. 

Ox. 

Goat. 

Monkey. 

Dog. 

Rabbit. 

Guinea-pig. 

Whit© rat. 

.Averag.© ' 1 









duratiott' 







1 


in. days 1 
Animals .' ; 

38 

310 

77 ' 

29 

18 

33 

' 44 . , 

27 

.used. 

3 

1 i 

7 

. ® ' 

17. 

8 

, .10' ' 

,:.23 '■■■ 


Human strain^ Nyasalmd. 



Horse. 

Ox. 

Goat 

Sheep 

Monkey. 

Dog. 

Rabbit. 

Guinea-pig. 


Average; ; 

. duration 

, .in' days.;.. 


,''134 

,;.;42 ■„ 


34 ' 

■ ' , 

28 

IV .''■■■67;:;V,',',: 

30 

"Amm&h/ 

"used;. 


.;1; 

'.■,"■29; 

if' 




f '21 ■■■■ 
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Zululand strain^ 1913. 



Horse. 

Ox. 

CToat. 

0 

1 

Dog. 

Rabbit. 

G-uiiiea-pig. 

White rat. 

Percent- 

ages 

0 

S3 

0 

0 

0 i 

0 1 

0 i 

0 

Animals 

used 

3 

6 

1 ^ 

8 

] 

17 

! 

8 

10 

23 


Ewman strain, Nyasaland, 



Horse. 

Ox. 

Goat 

& 

Sheep 

Monkey. 

Dog. 

Rabbit. 

Guinea-pig. 

White rat. 

Percent- 
ages ' 

0 

80 

0 

0 

0 ; 

0 

0 

i 

0 

Animals 

used 

0 

5 

29 

20 

25 

7 

15 

21 


Conclusion : — 

Tlie patliogenio action of T. hnicei, Zululand strain, 1913, on various 
aninials is so similar, not only in regard to tlie symptoms during life but 
«aIso in the post-mortem appearances" and rate of mortality, to tliat of tlie 
trypanosome causing disease in man in Nyasaland, tliat it afibrds anotber 
proof that these two trypanosomes are identical.” ' 


Part III,— Development in Glossma morsifans—Idmi, pp. 526-631. 

With 1 plate. 

Seven experiments were made wdth laboratory-bred flies. Three 
of these were positive and four negative. Two experiments made with 
wild flies both had positive results. 

Three hundred and eight laboratory-bred flies were used and 15‘3 
per cent, were found to'^be infected. In some cases the number of 
infected flies in a batch \vas found to be very small (1 in 58), and in 
others it was very high (20 in 45). 

Of 100 wild flies used in the two positive experiments only 21 were 
dissected, and of these 5 were found to be infected. 

" ,Tb.e average, period elapsing- before, the -fly becomes .infective- appears, 
to be^21 days.' 

Dissection of the laboratory-bred flies used in the positive experi- 
ments stowed, that, in two .the labial cavity .and the ,-hypopliarynx 
coBtained trypanosomes, and' that, in '.one: of 'these' and in' five, others 
the salivary glands , ivere, infected. .' 

'None' of' the .'laboratory-bred ..flies' used in the- negative -exp,eriments 
had any trypanosomes either in, the^ proboscis ,or,,in the'-sahyary -glands.' 

The trypanosomes found in different stages of development in the 
flies agree very closely in morphology with those found in flies infected 
with the trypanosome causing disease of man in Nyasaland. 
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Conclusions. 

“1. T, 'bmcei^ Znluland, 1913, belongs to tbe same group as T, (jam- 
Mense as regards its cycle of development in tbe tsetse fly. 

‘‘ 2. It bas been shown that the trypanosome causing disease in man in 
bFyasaiand also belongs to the same group. 

“ 3. The cycle of development of the Nyasaland and Zululaiid trypano- 
somes in G. morsitans is so marvellously alike that it affords another 
reason for believing in the identity of these two trypanosomes.” 

(234) Oehlee (E.). Untersuehungen liber den DimorpMsmis ¥oe 
Trypanosoma brucei. [Investigations regarding the Dimorphism 
of T. brucei.] — Zeitschr. f. Hyg, u. Infekti&nsJcr. 1914. Apr. L 
Yol 77, No. 2. pp. 356-370. With 6 text-figs. 

The author applied his method of inoculation with single trypano- 
somes to a strain of T. brucei brought from East Africa by Braun and 
Teichmann. This strain showed marked polyinoTphisin, and jjosterior 
nuclear forms were observed among the short aflagellar trypanosomes. 

Forty inoculations into mice with single trypanosomes were made 
and infection resulted in two instances only. The jieiiod of incubation 
was 6 days in both instances, as compared with 4 to 6 days after inocu- 
lation wdth a large number of trypanosomes. 

This proportion of successes was much lower than had been obtained 
previously with a virulent strain of nagana obtained from TogolaiicL 
In that case the successes had numbered 20 per cent. The author 
ascribes this difference to a difference of virulence in tlie two strains. 

The inf ections in the two infected mice were as inarkedly poly- 
morphic as the original strain, and this polymorphisni wiis i’(:sc()giiisal)le 
from the first day of infection. 

The conclusions drawn from these facts are : 

1. The dimorphism of T. brucei is not due to a mixed iiil:(H)tic)i,u 

2. The dimorphism of T, brucei has probably nothing whatever to 
do with the difi’erentiation of the sexes. 

An account is given of some experiments shewing that a mixed 
infection may be purified by passing the trypanosomes not only 
through different species of animals, but evm through the same 
species. 

A mixture of a salvarsan-fast strain of the Togolaiid nagana strain 
and a salvarsan-susceptible strain of the same trypanosome was 
inoculated from mouse to mouse in series. By adding salvarsan 
solution to blood from an infected mouse the two trypanosomes could 
be recognised in moist preparations, as the salvarsaii-fast trypanosomes 
retained their vitality, while the salvarsan-susceptible tiypaixosomes 
rapidly became immobolised .■ As ■ ■ the number of ■ .passages' became' 
greater, the, number of .salvarsan-fast- , trypanosomes - decreased, ' and, 
after about 40 .passages' they, could not be detected' in 'the; nianner 
described- , The disappearance us 'judged by this method was not 
.complete, as could, be proved by treating a mouse inoculated with such 
strain, "With salvarsan in a dose.'Of l.*0- mgm. ' This sufficed to kill off 
the susceptihle ; trypanosomes, ' but', /the salvarsan-fast trypanosomes 
reniamed-',and reappeared, .in ''the 'blood. 

, 'In-'the::.'cas,e','nf ' ,antiniony, tartrate-fast "strains the" purification of -a 
■mixturemccurs. in'-'' hut/at ,a' greater-,. rate. . The purifica- 

tion of mixture of the type described, and probably of other types also, 
IS due to the difference in the rapidity of multiplication. 
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Eegardiiig tlie significance of dimorpMsm, the author is of the 
opinion that the changes in shape of the trypanosomes are, so to speaks 
the anatomical expression of the remittent nature of the disease. 
He helieves that the slender forms herald a multiplication of the try- 
panosomes and the short, broad forms a remission. 

(235) Oehler (R.). Der Dimorphismus des Trypanosoma brucei bei 
experimenteller Behandlung, [The Dimorphism of Trypanosoma 
brucei in Experimental Treatment.]— Zefechr. /. Hyg. u. 
Infektionskr. 1914. June 24. Vol. 78. No. 1. pp. 188-192. 

The author produces evidence regarding the connection between 
the dimorphism of the trypanosome and the remittent nature of 
the infection. 

Mice can be incubated at 35'^C. without ill-effect provided they are 
given water to drink, and infection with trypanosomes does not cause 
the temperataire to rise to a height that proves fatal (38*5°) even in 
mice kept in an incubator at 35°C. 

Mice of the first ten passages suffered from a chronic infection, 
death taking place in from 20 to 70 days. And the course of the infec- 
tion was marked by numerous remissions, during which, the trypano- 
somes entirely disappeared from the blood. Broad forms present 
in tlie blood increased to a marked extent at tlie remi,ssions. If such 
a mouse be placed in an incubator w.hen trypanosomes are more or 
less niime;r()iisly present in the blood, a remission with p:redom:inating 
l;)road forms will be produced in all proba^bility i,ri two or tli.ree days. 

In mice of the 6th to lOth, passage Icept at ;room tein]:)ei‘ature tlie 
disease became acmte, but in mice of the same passages kept} in the 
incubator tlie disease remained chronic, relapses oc(,;iirred, and dimor- 
phism was marlced. 

A, very siinikxi^ result 'was oliserved wit-h, mi,c6 of f:he, 29tl"i' tO'39'fcli 
passag(s. 

Remissi'ojis produced by drugs also coincide, d with, an increase 
in the proportion 'of broad forms present, b'lit the .prcipcirtion was 'not 
very high. 

Inoculation with the spirillum of- rec'urrent .fever on tlie da.y following, 
inoculation with the trypanosome also lead to a re:mi,8Bi.on coi,ncideiit 
with the increase in the iiu'mber of 'sp.mlla, but i,n this case no broad' 
forms were discove'ied. , 

(236) B.EU0E (D.), Hameetok .(A. E.), Watson. (I). P.) & Lady 

.LBiutce, The Trypanosome causing Disease in Man, in lyasaland. 

.Part "III. .■ Development' in Glossina morsUans.—Proc. J 
: "1914. JuneA. Yd. ■87."'No.,'.^'B.' 698. . pp. 516-625. Wfth'.l 

'' coloured plate. . 

’ '.The investigation, of' the development of this trypanosome in the 
fly was rendered .'difficult by' the fact 'that 'it was impossible to find the 
'pupae of the ' fly ' in, any, large '.'numbers.', ' ' The laboratory-bred flies 
had therefore 'to, he' hatched' out 'of pupae /obtained ' fro'm captive flies. , 
A 'further difficulty was that -flies ■ so'^hatched are.,not,'SO''„strong:and 
"healthy as 'fl„ies .hatched: outirom wild. pupae. 

Eleven experiments were .carried 'out' with laboratory-b'red' flies'., 
'.'Three '' were', positive ''a eight" negative 
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Five experiments were carried out with wild flies and all were positive. 

Although only three of the eleven experiments carried out with 
lahoratory-bred flies were positive, infected flies were found in eight 
of the experiments ; the total number of infected flies (found by dis- 
section) was 25 and the total number of flies used was 287. The 
percentage of infected flies was therefore 8’ 7. The period elapsing 
before infected flies became infective varied in the three positive cases 
from 14 to 31 days. This period was arrived at by subtracting seven 
days from the period elapsing between the first infected feed and the 
appearance of trypanosomes in the blood of the experimental animal, 
seven days representing the period of incubation in the experiineiital 
animal. 

Attention is drawn especially to the fact that the period, elapsing 
before the flies became infected was very short in one instance —14 days. 

Two of the positive results obtained in the five experiments carried 
out with wild flies were evident^ due to the presence of nalnrally 
infected flies, as the periods elapsing before the flies became infected 
were only one and three days. In the other three experiments the 
periods were 18, 25 and 30 days. In all, 255 flies were used, and of 
these 9 per cent, were found to be infected. 

All flies dying during the course of the experiments were dissected. 
In the three positive experiments Avith laboratory-bred flies nine 
infected flies were found. In none of these were any trypa.nc)sonies 
found in the proboscis, labial cavity, or hypopharynx.* In one or 
other of the flies the proventriculus, fore-, raid- and liiiid-giit, and 
salivaiy glarids A^ere found to contain trypanosoines, and in one of 
them all these parts were found to contain them. 

Dissection of the flies used in the positive exp(wiiii(3nts with wild 
flies shewed^ a similar condition of affairs, Imt there was infection of 
the proboscis AA'ith trypanosomes in five cases. li. is pointied. out, 
however, that Axith trypanosomes numerously present in the salivary 
glands it Avould be natural to expect to find some in tlie proboscis, 
this term including the hypopharynx. It is further pointed out tliat 
ill some of the \Auld flies the infections of the proboscis Avere due to 
T.pecorum^ T. simiae, or T.caprae. 

One of the laboratory-bred flies used in the experiments which gave 
negative results was found to have trypanosomes in its salivary 
glands, and no explanation of the failure of this fly to infect can be 
given. The remainder had trypanosomes in neither the proboscis 
nor the, salivary glands. 

The development of the trypanosome in thefly issaid to be exactly 
parallel to that of T. gwmhiense in G. palpalis. The fly becomes 
jnfeGtiveinl4to:31days'afterthe4'^^ 7 ,: '7 7 v;': 

■ 7 , The conclusions drawn are': ■ 7' , 

X i-J* causing,, disease, in „ man- in NyaBaland belongs 

to tbe same group as T. ganihiense, the development baking place in ilie 
abmentaw tract and salivary glands, not in the proboscis, of the lly 

rhe percentage of ,,, flies. AV'hich .become the' .same 'as ; im 

i . gambieme, S .per cent.';::, ■ . 

percentage of flies which become infective is about 1 per cent. 

4. ine length of time which elapses before a becomes infective 
A^^^^ fi'o.in -.14 to,. 31, days, average ■ 2'3- days./'..' 

..; , .■The,,infe(^v6';typp ,of;,tiypahoSome;:itt.''^the/saiiyary/:gl 
jmndmg- 1 0 fin^. '::Bta^,':df .^tne : cyclb: 'Of rdey eidpib'enh^^ 

snort and stumpy form found in the blood of the vertebrate host.” 
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(237) Yoeke (W.) & Blacklock (B.) The Identity of T. rhodesiense 
with the Trypanosonie of the Same Appearance found In Game. 
— Brit, Med, Jl. 1914. June 6. pp. 1234-1236. 

This paper is called forth by one published by Kleine, in which 
the view generally held by Grerman investigators, .namely, that the 
trypanosome occurring in game i.n Ehodesia and that causing disease 
in inan are not identical, is confirmed. The arguments used by 
Kleine in support of his view are examined in detail. 

The German investigators agree that the two trypanosomes are 
morphologically identical and that they cannot be distinguished on 
the grounds of pathogenicity or method of development in the fly, 
but they nevertheless believe the parasites to be different. Kinghorn 
and Yorke are said to have failed to have observed the presence of 
T, brucei in heavi].y infested niorsitans areas, but it is pointed out 
that this assumes that the two parasites are distinguishable from 
each other. 

The second argument used by Ivle.ine, namely, that the finding 
of infected animals in certain morsitans areas while no cases of 
sleeping sickness occiiiTed is sufficient to separate the two parasites, is^ 
criticised because of the difficulty of ascertaining with absolute cer- 
tainty that no case of human trypanosomiasis occurs in any particular 
district. The opponents agree that there can be no cpiestion of 
acquired immunity, but tliey disagree slvarply regarding the possibility 
that liuman beings are generally 'very resistant and only occasionally 
susceptible, the linglish authors lidding that such may be the case.. 
In support of tlie English view mention is made of the recent work 
done in connection with tlie infection of rabbits wi.tli T, vivax and, tliat 
con(ie:ming the i,dcmtity of T, nammi and T, eongdleme, 

observation is refer.i‘ed to, in wliicli a Eiix’opean and two 
natives: were inoculated with blood .fron:i a cow Bufferi,ng from trypano- 
somiasis, , o:£ an undetermi,n:ed type, and it is ■ pointc-ni out, that tliis 
observation ■ has no actual bearing upon the question, for the very 
reason that tire species of trypanoso,me'used was not determined, and 
that it was probably either T, viWrX- or T. cangolense, as these are more 
commonly found in cattle than the polymorphic type of trypanosome. 
Taut.e’s experiment conducted upon himself is .explicit, and whereas^ 
the German observers refer 'to it as supporting their view that the 
trypanosomes are different, the English authors consider i.t as affording^ 
strong support to thei:r view' that human beings are capable,' of offering- 
'a .high, degree of, resistance t^o infection with trypanosomes. ., 

' ' '''Further .support' of the EngH'sh'wiew.'is,drawn:fram ..the fact that: the 
disease in human beings occurs sporadically in widely scattered areas', 
and this, .suggests' that'.' there must ''be'sc-mc endemic reservoir, apart 
from human, beings. ' 

; 'Wece’s observations ' regarding, the' 'Susceptibility;, of the antelope' 
'' and'the possibility', of -Infecting monkeys- from. the.'antelopeare''fu'rthe.r 
'evidence, -.in support of ,the",''authors’'.'.view,' bec-a'use' to '.'assume that-, 
the game is infected with two Afferent trypanosomes, alike in every 
respect with the single exception that one variety is fatal to man 
whilst the other is innocuous, would be, in our opinion, excessive 
theorising.’^ 
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Conclusions : 

“ In favour, tlien, of game being tbe reservoir of iiumaii trypanosomiasis 
in Soutli Central Africa we have the following facts : 

1. Human beings and game are known to be infected with trypanosomes 
identical as regards morphology, pathogenicity in laboratory animals, 
and their development in G, morsitcms, 

2. The human trypanosome can be successfully inoculated into gaiiie, 

“ 3. The peculiar sporadic occurrence of the disease in human beings 

suggests that they were infected from a widely spread reservoir of the 
infection (the game) rather than from one another. 

In conclusion, we submit that the hypothesis that man enjoys marked 
natural immunity, and is in consequence to a great extent resistant to 
infection with this parasite, aftbrds a satisfactory explanation of the 
distribution of the disease, of its comparative rarity, and of the fact that 
Taute’s attempt to infect himself failed.” 

(238) Watson (E. A.), i. Report on Bourine. — Dept of Agriculkire, 

Canada. Report of the Veterinary Director-General (F. Torrance, 

B.A., D.V.S.) for the Year ending 31 st Mar, 19ll Ottawa: 

Printed by C. H. Parmalee. pp. 81-86. 

ii. The Serum Reactions and Serum Diagnosis of Bourine.— 
Ibid. pp. 102-107. 

i. Particular interest attacbes to an outbreak of the disease at Unity, 
Saskatchewan, wdiich the author investigated from March to July 
1912. The cases were very mild, and there w^as some difference of 
opinion as to whether they wwe dourine or not. Very slow progress 
in the disease was observed, the animals differing little in condition 
when the author saw them two months after illness had first been 
observed ; in fact, according to some who had seen the animals, there 
was actual improvement. 

Microscopic examination for the trypanosomes failed, but a positive 
agglutination reaction was obtained in dilutions up to 1 in 2000, and 
an increased globulin content in the blood was detected by the acetic 
acid test (see further paper by Watsou). Positive reactions were 
obtained with blood from other mares, and some died from dourine 
during the course of the investigations. In one case T. equiperdum 
was discovered. 

A tabulated statement gives a brief history of nine animals which 
came under observation. 

In the case of the stallion from which the mares became infected 
the infection took about a year and a half to develop into a definable 
malady. Experience shows that in mares the disease may be latent 
during pregnancy and develop rapidly after parturition, infected 
animais then being a source of great danger to contacts. 

' , During the period' 1906 to 1912 Watson made niiineroiis attempts,' 
to infect dogs, rabbits, mice and 'other laboratory animals ' with 
■ T, equiperdum, but without success. Only partial success followed the ' 
inoculation of large numbers of rats with a strain of the' trypanosome 
which' had been passed: through, a series'of' ten foals and' had’ acquired 
a high degree of virulence.' 'Although 'some' of' .the, rats became inf ected' 
it was found impossible to carry on the strain. 

Finally, after a- large ':number '.of .failures, a, mouse was /'successfully ' 
■inoculated from', a :ma'reuipon. . which' su'cc.essive""crop,s of plaques ■,■ made . 
their ' appearancev . ': ■ Subsequently;’ there ■' was" no ,' difficulty'^' in ' carrying' 
on the, strain in the';. laboratory. 4' A;'' 4',' '.V/'"' 
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In mice death nsually occurred on the fourth day, and in rats on 
the The vinilence of the strain for these animals has increased 

until rats died in three days, and mice in 48 hours. 

The strain has also increased in virulence for the horse. In two 
instances horses inoculated from rats have shown a heavy blood 
invasion, and one died from clourine in six weeks. Two dogs which 
licked the carcase became infected and died. 

ii. The following reactions are considered by Watson to be of value 
for the diagnosis of dourine : — 

L Coinpleme-nt fixation test. 

2. Agglutination test. 

3. llrecipitin test. 

4. Acetic acid test. 

ConipkmerU Fimldon TeM. The special point about this test as 
applied to tlie diagnosis of dourine lies in the method of preparing the 
antigen. The blood of a number of rats at the height of infection, 
but l)e:f()re tliey appear to be d}ring, is collected. It is defibrinated 
with glass tlireads a'lid waslied five or six times, the lajmr containing 
tlie trypfinosoines l:)eing pipetted oil each time. The final emulsion 
of trypa,.ii(')S(:)ines in, siilt solution is di.luted one i,n ten with salt solution, 
shaken Jxn* two or tliree days, and then passed through a Berkefeld 
filter, '^riiis filtered li(|uid constitutes the antigen. 

Tlie amboceptor, complement, and antigen are titrated and three 
tul)es n,xe |:)repaTed from ea,cli sample o.f serum to be tested. Positive 
and nega,tive (controls with known sera are used in every case, together 
w;ith the usual, genera,! (amtrols. 

Apglnlkmtiiyn TesL The anti.g<m used in this test is the emulsion 
deacrif)ed above without filtration,. Special care must be exer(\ised in 
malcijig the emulsion, and it must be reject(H:!, if for a.riy reason it shows 
th.6 sliglitest tend(mcy to ant()'“agglutinati(,m. This 'may arise if tlie 
blood is (5olle(vted ,w'h.en the animal is approaching death, if, it. be' 
contaminated, etc*. 

A numl'ier of stodc dilutions of serum are prepared, and from' these 
(if (lihitic)Trs fiminhl ill'. 20 to 1 in 10,0,00 are made, .One cubic 
centinu'irt* of such, di,liitionB is placixl in a series of tubes, ,to, each of 
whic'li arc. add(‘d two or three drops of the trypanoso,nie suspension,. 
A control tube (‘.ontaining only salt 'solution i,s included, in the series. 
Thfn}ub(3S G. for one; or., two' hours, and the 

reaciticins aremioted 

The IMriplfm Test. "The’ antigen -UBed' in this test is exactly like 
'. that; used, for th.(‘. cjoinplement, test, save -that it' is' not diluted.,' 

In each tube ()T)5.cxn. of hwitig.em^is.. placed, 'an is^ added' 

by limans of a luipillary 'tuba which is^passed 'th'iMiugh 'th'e' 'aE^^^^^^ to 
the bottom, tlie ’seium be'ing''' .then' allowed to escape and carry 
tlie iuitigcsi up th(^ tube withmrf mixing with it, ^ Three -' tubes 
should b (3 used in each series' so’ that/.pure serum, serum diluted. Tin 5, 
and I in 10 may be used. In tubes 'containing diluted sera the' for™ 
■mation of a precipitin ring marks .an ■absolutely' specific '.'X „ 

' The Aeetic Acid Test. ’ This .-test is based upon No(jnoHps"observa™ 
tions ivgarding the increased globulin-content of the serum and 
cerebro-spinal fluid in cases of syphilis. 

Watson replaces the butyric acid used by Nocujohi by acetic, acid,, 
aftea having used butyric acid in a number of tests. 
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Oiie cubic centimetre of serum is placed in a graduated centrifuge 
tube with. 9 cc. of half-saturated ammonium sulphate. The tubes are 
allowed to stand for an hour, and the precipitated globulin is then 
sedimented by centrifuging. The clear liquid is then replaced by salt 
solution, in which the globulin dissolves. 

This solution is then distributed into tubes in the following quan- 
tities : — T75, 1-50, T25, TOO, and 0*75 cc. The volumes are then 
made up to 2 cc. with salt solution, and finally 1 cc. of 10 per cent, 
acetic acid is added to each tube. The tubes are shaken, incubated 
for two or three hours at body temperature, and the results read off. 

Normal sera give a slight opalescence in the first tube, and perhaps 
a faint cloudiness in the second, but with dourine sera there is marked 
cloudiness which gradually increases and after 24 hours settles to the 
bottom as a precipitate. 

If more concentrated solutions are used the reaction occurs more 
quickly, but the differentiation is scarcely as well defined. 

In cases of dourine a positive reaction may be obtained in the early 
stages of the disease. A reaction has been obtained a fortnight after 
experimental inoculation in a horse. 

Watson has carried out the test with sera derived from cases of 
coital exanthema, glanders, influenza, fistulous withers, and one case 
of swamp fever. In the last-named a positive reaction was obtained. 
When the serum was tested by agglutination fox dourine the result 
was negative. 

The principal value of this test, perhaps, lies in the exclusion of 
dourine, for in no case of dourine of known history has the test ever 
given a negative result. 

(239) G-baham (L. W.) & Hutchison (E. H.). The Influence of 
Experimental Trypanosomiasis upon the Body Temperature of 
White Hats. — Afmr. Jl. of Trap. Dis. (& Prevent Med. 1914, 
May. Vol. 1. No. 11. pp. 760-775. With 3 plates comprising 
7 charts. 

The experiments detailed in this paper were designed to investigate 
the question of the variations of body temperature in the rat under 
normal and abnormal conditions, and also after infection with 
trypanosomiasis. 

The records were made with thermo-electric couples, a modification 
of the thermopile, as the mercury thermometer is not sufficiently 
sensitive. The operation of the apparatus depends upon the fact that 
when a junction of two dissimilar metals is heated a current is gene- 
rated, such current being capable of measurement. The method is- 
said to be accurate to one-tenth of a degree centigrade. 

Headings of body temperatures were made at short intervals over 
comparatively long periods in normal rats kept under three sets of 
external conditions with regard to temperature, viz., room tempera- 
ture, 37° G., and refrigerator temperature. 

A similar series of readings were then taken with the same rats, 
after infection with trypanosomiasis, and experiments were made both 
with pathogenic and non-pathogenic trypanosomes. The pathogenic 
trypanosomes used : were emm% and., 

the non-pathogenic 
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The following conclusions are drawn 

“ L In wliite rats exx)6iiiiierital trypanosomiases cause no rise in body 
temperature. 

‘^2. Pat'll ()gen]c trypanosomes of liigli iiatliogeiiicity seem to decrease 
tlie powei; oi; tliermal regulation, in white rats under the infiiience of pro- 
longed cold ; init the non-pathogeuicforni, T. lewisl, does not show this effect. 

3. In wliite rats at ordinary teniperatiire and under the inliiience of 
p.'’oloiig'ed liejit, none of the trypanosomes used in these experiments had 
a riy elTer^t iip(,>n ti'ierm al regulation. 

4. i^ti’oni observations made upon the blood of infeeded rats it seems tha,t 
■conditions of irro'longed heat and cold may possibly decrease the virulence 
of patiiogenic t-rypa-uosomes witliout diminishing their patliogeiiicity.” 

(240) Noellkr (W.). Die Uebertragiingswelse der RattentrypaROsomeH. 
II Tell [T,l,i.e Method of Transmission of the Rat Trypanosome. 
IVrtIL] — Arch. f. Prolist. 1914 . June 17. VoL §4. Mo. 3. 
pp. 295-335. With 2 plates and 3 text-figures. 

Coneliisi,ons : - 

1. Fleas become i.nfected more easily ui>on freslily infected rats 
tliaii upon I’ats suflering from chronic tiypanosomiasis. 

2. The f'lea of tlie fowl can live for weeks upon rat blood. It does 
not cotne into consideration, as an actual transmitter of the rat try- 
pa/nosoine, as it passes little or no faecal matter during the p,rocess 
of feeding. 

3. 4'''}i0 developmental forms of tlie rat trypanosome observed by 
I^ROWAZ’EK, .'BaI'^drev, and. Rodenwalt in tlie rat loust3 can be 
discowriM'l with. ea,se i:[ tlie lice examined are taken from rats tluring 
'th,e fii*st weede of infection. 

4. In view of tlie fact tliat infecti.vity is soon lost after rat lice arc 

rcmioved from infetdial rats atwording to (Ionber i.n, 20ciayS'“ -tlie rat 

.lo'use cannot lie (l„escribia'l as the true intermcuhate liost of tlie parasite,' 
if the view i,s liehl. that a cycle of devclopineut must take place in tlie 
true (4irrier* 

5. Tlie nit l<,)use excretes trypanosmnoS' with the faecal matter, 

6. Tryj)i:iTios()iiie8 only .find tdieir way-.' into tlie liody cavity of the 
infected rat louse if the intestinal canal suffers injury. 

7. Persiste.!ice of t’lie trypanosomes' i.n the.j:at loiisit, suck as wo'uld 

be', necessary for the .production of a c.hronic, infection of tliC' louse, 
'does, not occur. , , 

8. In the sheep kiA: {Melopharjus ovinus), -wliicli can be fed' upon mb 
blood for weeks, The trypanosomes retain' their vitality for two days ' 
at '.25° C.,,' even if the ked has fed- upon the blood of non-infected rats 
in .the interval.' Subsequently trypanosomes, cannot be discovered in', 
the ked,:, ',:A',fter, 24' hours- 'tramition forms- make, their' appearance .in' 
the' ked,'- 'whicli'. resemble ''the so-called male trypanos-o'mes from Gloasina* , - 
.'■ ''9.,' '.Leptomoms ctmooephaM 'occurs' in the"'la'rvm of the.dog flea also. 

..' ICL Ainong .other .paras.ites. 'Observed , in .the dog' flea ' were : 

'and Nosema puUcm^ Noller.' TliO' 
gmgMim ' Actimcephalus' jmvus^ ' ■'Wellm'er,' ".found' in' the,' dog flea 
,larvae.. ",'w'as '.probably d.erived'frona larvae' of "fowl fleas. ' ' 

' 11-.,, The-'.follo'win,g'' 'proto.zoa''-' were-'-'.observecl ' in.- the fowl .and .'pi.geoii, 
''fleas : ^ Leptomoiias spec.,,' which ''OccurS'- very,' freque-ntly in,^ the, hind 
gut of full-grown Mm: ;■ Peyerelh 1913, in .. 

the Malpighian vessels of an adult flea ; ActinocepJialm parvus, 
Wellmer, in the intestines of all the larvae e'xamiiiM',' - 
(C69) 
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(241) Browk (W. H.). a Note on the Pathogenicity of Trypanosoma 
lewisi—JL Exp, Mei, 1914. Apr. Yol. 19. No. 4. pp. 406-410. 

Attention is drawn to the fact that other authors have placed upon 
record the occurrence of pathogenic and iion-pathogenic strains of 
T, lewisi, both as regards the rat and as regards the mouse. 

The author has encountered a strain of T, leivisi which for a time 
shewed a marked increase in virulence for the rat. 

A strain of the trypanosome, the origin of which was not known, 
but which had been carried on for several years in white rats without 
shewing any unusual pathogenic effects, appeared to acquire a degree 
of virulence which rendered it fatal to rats by intraperitoneal inocu- 
lation with a drop or two of infected blood. 

Of eight rats inoculated intraperitoneally with 0'2 cc. of defibiinated 
blood mixed with 0-8 cc. of salt solution, two died on the sixth day, 
one on the seventh, and the remainder on the ninth day after inocu- 
lation. The symptoms shewn were torpidity, weakness, anaemia, 
dyspnoea, in some cases blood-stained nasal and lachrymal discharges, 
and in all cases diarrhoea. 

Careful examination failed to reveal any cause of death other than 
trypanosomiasis. 

At the post-mortem examination the rats shewed acute enteritis, 
splenic enlargement, hyperplasia of the bone marrow, fmd a few 
necrotic foci in the liver. Some of the rats shewed congestion of the 
lungs, but in no case was there any pneumonia. 

Immune and control rats remained healthy. 

A number of observations have been made upon normal and iininiine 
rats inoculated with different strains of T, leivisi and these sliew 
that such conditions may occur frequently in a series of in()cul,ati()ns, 
while they do not occur in control or immune rats or in rats inoculated 
from other sources. With one exception symptoms of the same natro'c 
have not been observed in rats placed in contact with rats exhibiting 
them. In sub-inoculations the strain became less virulent again. 

(242) Browh (W, IL). Morphological and Developmental Anomalies of 

, a Pathogenic strain of Tryjxmosoma lewisi and their Melatioiislilp 

tQitsTimleme.—Jl Exp.3Ied. 1914. June. VoL 19. No. 6. 
pp. 562-569. With 2 plates comprising 22 figures. 

■' The strain, of referred to, in, the previous paper 

was' found to possess several morphological and developmental pecu- 
,liarities. Attention was first drawn to the possibility of some non-' 
'■ nectioii ' existing between the pathogenicity and the' morphology' 'of, 
T, lewisi by 'WENBELSTABr and Bellmeb, who passed the trypanosome 
through cold-blooded animals and thus produced certain" alterations 
in' these characteristics. . The ■ , author, ,therefore, ' followed , ',up: his 
pathogenic strain ot T, lewisi through 82 rats, special attention being 
paid to the nature of the infection. 

„ The" details' of experiments in;, which "different series „of ^infections 
■ .were compared; with parallel; s'eries. in a typical" strain' wasnsed 
are' res'erved,..for';'ahbthen,paper'. ■ 
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In tlie present paper only those deviatioiLs from the normal are 
described wliich were pronounced and occurred with sufficient frequence 
to be considered characteristic of the particular strain or infection. 
Most of the peculiarities have been observed before, but some of them 
are comparatively rare. 

Two diflerent types of iiiiiltiplication forms were observed in 
addition to the usual fornls. Figures are given which represent the 
two types, but it is a little difficult to appreciate what are the special 
cliaracters of the multiplying fowns. It is said that the trypanosomes 
may multiply very rapidly, producing a large number of irregular or 
small forms, or they may multiply slowly, the process continuing 
beyond the period at wliich it usually comes to an end. 

Tryparios(')i:nes were found which possessed certain morphological 
features w]:i!,eh. were not normal. The variations observed involved 
all the structiiu'al features of th.e organism. The occurrence of try- 
panosomes containing no nuclei is referred to, and the occurrence of 
trypa-riosoines devoid, of centrosomes is somewhat emphasised. 

It is suggc^sted that tluu’e is a correlation between the morphological 
and developinentaJ. cliaracters and the virulence of the organism. 

(243) Lavekan (A.) & Roudsky (D.). Contribution ^ I’Etude de la 
Virulence du leidsi et dii 2V. dnUoni pour Quelques 

Especes Animales* [The Virulence of T, leivisi and T, duttoni for 
Various Species of Animals.'l — Bull, Soc, Path, ExoL 1914. June* 
Vol. 7. No. 6. pp, 528-535. 

In this I'la’jier the authors give brief details of a number of experi* 
intents in Avliicli rodents of dilTereut species were inoculated with 
T, lewmi aiu'l 7h dnlloid, and tlie following summary is given 

’Wl'um small 1 ‘odents ^svu'ili' as .W(,)cid-riiice, voles, do:i:;ruice, meriones^ 
gc3rl:)ii.s, jerboas, ai:i,d guinea-pigs ai*e inocuhrtt^d iiitra;]:)0i‘ito:rierd],y witli 
tlie.blood of j'a!:s ;iic!iii:i T.lewm, there'isas.ariile p:r()(:li;icc3d a,:ii infection 
.of; varia'l'ile. intensi.ty. In some (.‘-ases t1:ie tryprui(:KSon:ies are '.very 
Bcaii'tily ];>r(3sent in the blood and. disappear in. 24 to 48 liours, and in 
otlu^i* castes 'tlirvre is a . well-marlced i.nf(M3tion, trypai'iosci'riies iuci'‘ea,si.:i.'ig 
in nuiubtau, clivi(J;i'ng. forins beirig numerous, and the blood' iiivasioi'i 
]::)eii:ig .|)ei':’si,steiit. . ]3vcn in, those cases' in whicli .tlie infection is abor- 
tive,*, it, is .not a sit.iiple matter of the trypanosomes simply passing intx) 
the blood,," Init an actual 'infection, aS'..t.he",-aiii:malS' thereby' accpiire 
'iimniinity to 2h 

■ In .rodents othe,t ' than rats, ''imiciilations in series,. with 
have, not: succeeded, bxit examination of the records of, .the infections' 
.of rodents with:,' .T.,' 'few BUggestB-''that' it would not be' diliiciilt; to 
', 0 'l)tain for ''different species, in,t'he' same 

'Tnarmer as one can obtai.n- strains 'O'f T ,dewmdimoiihhh iii'.serieS '.fQr" 
the mouse and/strains', o'f,,r. duUoni inooulable in 'series for the' rat,. " 

'(244) Yobkb (W,,.)'' ■:&' Buaok'Bock (B.). ■ Ob$e,mti,oiiis on ,a ,so,- 0 allad,, 

, ' Cum' Ann. -Tf op, Med. S'. ^ "'1914'. 

Apr .,21.' ,' Vol.'S. 

At the request of the ';B'riti,sli''.S'Outh/ Africa , Company the ' authors 
have tested a serum supplied.by H. O. 'SxEG ' and reputed to be: of great 
value for the treatment. of'''trypan 03 omiasis. :,,,The,'concliision 'drawn 
is that the sera supplied had not 'thehlightest , therapeutic value ' in 
animals experimentally infected with pathogenic trypanosomes. 

■ (CO0) , 
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(245) Yoree (W.) & Blackloce (B.). . Antimony trioxMe in 
the Treatment of experimental Trypanosomiasis. — Ann. Trap. 
Wled. d Parasit. 1914. Apr. 21. VoL 8. No. 1 pp. 55-72. 

' The aiitinioiiv trioxide — trixidin ” — used in tlie experiments 
detailed in this paper was in part supplied by Kolle and in part 
prepared by the authors. 

The drug was administered by intramuscular injection in the 
majority of cases, but in some instances intraperitoneal and intra- 
venous injections were made. For the intramuscular injections 10 and 
4:0 per cent, suspensions in oil were prepared. For the intraperitoneal 
injections 1 per cent, suspensions in salt solution were employed. 
For the intravenous injections the drug in a very finely divided form 
was suspended in distilled water. This was allowed to stand for 
18 hours, the liquid then being drawn off and estimated as to the 
quantity of the drug present in it. 

The best results were obtained by intraniuscular injection, but it 
was found that the amount of the drug absorbed was extremely small. 
Six months after administration it could be found at the seat 
of injection in an unaltered condition. The drug was immediately 
deposited from the suspension used for the intravenous injections and 
caused plugging' of the veins. 

A great disadvantage of the intramuscular administration was that 
in many cases it gave rise to the formation of sterile abscesses. 

Small animals appear to be far more tolerant of the drug than 
large, ones.' ■ At least Imgm. per 10 gm.-body weight can be adminis- 
tered to rodents without imtoward results. Such doses administered 
to donkeys and dogs frequently caused death, and far smaller doses 
were always followed by abscess formation at the seat of injection. 

Ill cases in which the administration of the drug caused a dis- 
appearance of trypanosomes from the circulation there were soinetiines 
relapses after very long periods, amounting to more than a liimdred 
days. 

The following strains of trypanosomes were used :—T. rhodesiense, 
T..' hr uce%. T. ngandae, T. evansi, T. eqiiiperdmn, T. congolense, 
T. equmimi,T. gambiense, and T. lewisi. With the exception of the 
last two of these all the strains appeared to be very susceptible to the 
drug, trypanosomes disappearing from the circulation within 48 hours 
after the injection. The strains of Y. gambiense and T. lewisi proved 
to be very refractory. Kelapses occurred even among the susceptible 
strains, and in the case of the following trypanosomes such relapses 
occuiTed after trypanosomes had disappeared from the blood for a 
■ period of 100 days or more : ■ T. rhodesiense^ T.'ugandm^ T. nivax, and 
' T. equiperd-um. 

" In agreement with what was' observed regarding the curative effect. 
' of the drug upon T. fJiodesiense and T. gambiense, it was found that'it' 
.'.exerted ' a prophylactic 'effect against the former, but not. .against 
the, latter. : '. . ■, ' '''".,7 

■'(246)'' LxtrZ' (E.), H'ellmi'gsversuche-,.mit Salvarsan .be! Schlalkrattiheit. 

. .[The Ciira.tit^e Treatment of Sleeping' Sickness with Salvarsam]— 

, Areli. f.Schiffs-u ■1914.'" May. .Vol'lS. No. 10. 

pp. 335-339'..'..;',,; '''''O 

This pap.ex" records '': the "n'esults.'^ obtained; treatment, of 16 
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cases of the disease, most of which were in the advanced stages. The 
dose generally employed was 0*3 gm., and it was repeated in from one 
to four davvS, hut on some occasions slightly larger doses were given. 

In some cases repeated injections produced , no symptoms,, but in 
others there was fever, associated with pains in the head, thorax and 
abdomen, vomiting, and in one instance pains in the joints. The 
symptoms began to disappear in about five hours. 

In every case the treatment caused a reduction in the size of the 
glands and a disappearance of trypanosomes from the blood. 

The patients were kept under observation for periods varying from 
three and a half to five and a half months. 

The following is a resume of the results : — 

One patient in whose spinal fluid trypanosomes had been found 
died. In six cases relapses occurred, but the general condition of the 
patients remained unaltered. In one case there was marked loss of 
condition, but trypanosomes were not found in either the blood or 
the cerebro-spinal fluid. In the remaining eight cases trypanosomes 
were mot again observed. 

Improved results were not obtained when mercury was used in 
conjunction with the salvarsan. 

(247) VoKWERK. Versuche mit Salvarsan bei Schlafkrankheit* 
[Experiments with Salvarsan in the Treatment of Sleeping Sick- 
w. Tropen,-Hyg. May. Vol. 18. No. 10. 

pp. 329-335. 

This paper gives the results obtained in the treatment of twelve 
cases O'f sleeping sickness in G.erman East Af.r,ica. Tb.e majority 
(ten) of . tl,ie, patients shewed. glandular swellings, but were otherwise 
in good condition (second, stage). Tlie remaimler were at more 
adv{inee.d stUiges of tlie flisease. 

The drug was a(imi,nistered by intravenous injections in doses of 
0*4 'grainmes. 

TheJbllo'wing conchisions-arexlrawn ^ 

1. A .single • ad,ministration of a. moderate dose of salvarsan intra- 
venously .during the second stage of the ciisease causes the immediate, 
disappearance of the trypanosomes from the glandsmnd the circulation. 

2. .Relapses occur in, almost .every case after intervals varying from 
a fortnight „to six months, whether single, or repeated doses are 
adm,inistered.,\ . 

,3. .The drug is contra-indicated, in. the case. of patients in, the, third 
stage ' of the disease— that '.is to.' say, ..when they ..are in :.poor ,, condition', 
.or /show,' ..nervous symptoms, ;:'a8.,it. isxiangeroirs. 

' 4 i .Salvarsan is' ;of .less ' value" for ' -the . permanent, .cure ; .of ■ the' .'.disease' 
...than'.atoxyl, treatment, with which, has not infrequently beenfo,llowed 
by "long periods during; wMeh'the patients have been free.'irom' relapses.. 

,■(248) ,MAcra '(J.,,W^ Patho,genicitynf the'.Trypan^ 

'' (■r.,'wi^me'na, 6 ),'fr. 0 m,'a Oase,;of.'..SleepiEg'Sielpiess:fro^m,,:,l!k 
■ 'llgeria.'— Trop.MediM^^P^ ,1914/: April ;¥ol '8. '"No. T. 

; ,v:,pp. 

This paper contains an account of further experiments with the 
trypanosome isolated by FoRAisr from cerebro-spinal fluid from a case 
of sleeping sickness at Eket. 
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The trypanosome was originally isolated by inoculation of a guinea- 
pig. Some of the experimental inoculations were made with the blood 
of two further guinea-pigs inoculated from this one, and also from a 
monkey apparently deriving its infection from the same source. 

Of eight rats inoculated only one became infected, and in this 
animal only a single trypanosome was found on the 59th day. 

Seven wild mice were inoculated. Four became infected, l)iit the 
trypanosomes were very scantily present in the blood. The period 
of incubation was five to nine days. The disease ran a very, chronic 
course, and did not appear to be responsible for death in any instance. 

Three out of twelve guinea-pigs inoculated became infected. 
Parasites were fairly constantly present in the blood but never in 
very large numbers. The period of incubation was 27 days, and in 
one case the animal died on the 158th day. 

In one dog out of seven trypanosomes were found on the 85th day 
and were subsequently found to be present in small numbers. The 
dog was alive and apparently in good health on the 115th day. 

Two monkeys w^ere successfully inoculated from the original guinea- 
pig. The infection was very chronic and the monkeys were still alive 
and apparently well on the 118th and 137th days. 

One of two goats inoculated became infected. Trypanosomes were 
found to be very scantily present on two occasions only. 

The evidence is said to be in favour of this trypanosome being a 
new species. 

(249) Belakoe (P.). Des Variations du Pouvoir Infectieiix et ile la 
Yinileme M Trypan, dimorplion L. et M. (suite). Deuxieme lot©. 
[Variations in the Infectivity and Virulence of Trypamsonm 
Mmorphon L. and M. Second Note.]— Soc. PatL ExoL 
1914. Apr. VoL7. No. 4. pp. 281-289. 

(For abstract of the Preliminary Note, see this BiiUetin, Vol. 2, 
No. 1. p, 68.) 

In this paper the author gives at length a description of the expei*!- 
■ments carried out, with a strain of T. dimorphon derived froiii a natur- 
ally infected ox, which at the outset was not inociilable for the white 
rat and the guinea-pig, and which after a series of experiments became' 
pathogenic for both of these species and capable of causing a fatal 
.infection in the .fo,rmer. ' The experiments do not as yet wajuu/nt any 
statement as to whether the trypanosome is fatal for tlie guinea-pig. 

; The strain acquired the power- of infecting 'thO' rat after one passage 
through a Idd and one through a clog. , The s'train became'"pa,thogeiiic 
for the rat after the first passage through the rat. 

The author also found that when, after inoculation with the try- 
panosome, there was no blood invasion, 'the a.ixiinal acc|iiired, ,no., 
'immunity. 

The 'strain became infective for' the guinea-pig' after* the. ^ 
passages : one through a kid, followed by one tlirongh a dog, a second 
through a kid and one through a white rat. ’ 

; The ' c.onclusion' dra.wn is , that it 'is difficult to demonstrate the, 
susceptibility of the white rat and the guinea-pig to T. dimorphon, 
.and that a, 'trypanosome'' can ''be. .saidTo'vbe' non-pathogenio, for,- a'par-', 
,'ticular ■species',,'c>nly,'after','rep'eat'e(i:'-'and varied ,„oxperi,me'nts'., ' ,' '■ 
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(250) Kleine (F, K.), Fischer (W.) & Eckard (B.)* Ueber die 
BedeutuEg der Speiclieidrilseniiifektion be! der Schlafkrankheits- 
fliege {Ghssina paljmlis) . H Mitteilimg. [The significance of the 
Infection of the Salivary Glands in Glossina Second 

Part.] — Zeilschr.f, Hyy. u. Infektionskr, 1914% May 27. VoL 77. 
No. 3. pp. 495-500. 

An abstract of the first communication on this subject will be found 
on page 282 of Volume 1 of this Bulletin. 

In this paper the authors detail some experiments regarding the 
path by which trypanosomes {T. gamhiense) reach the salivary glands. 

The possibility was considered that it might be from the body cavity. 
Laboratory-bred flies were given four feeds upon monkeys infected 
either with T. gambiense or T. rhodesiense and were then fed upon 
healthy monkeys until these were found to be infected. The whole 
batch of Hies used in the particular experiment were then killed by 
chloroform. 

In order to obtain fluid from the body cavity two methods were 
adopted. In the majority of cases the legs were cut o:i:I close to the 
thorax, and the liquicl made to exude from the abdominal and thoracic 
cavities by slight pressure upon the wounds with a slide. In the 
other cases a transverse slit was made about the middle of the under 
surface of the abdomen, and from this a cut was made upwards. The 
exuding liquid was collected in a capillary pipette, films being stibse- 
queiitly made from it. 

In 21 experiments 215 flies were used, and of these at least 21 
actually became i;nfected. 

A fixrtlier batch of 207 flies which, had had a single meal O'n an 
infected monkey and were then fed upon healtliy animals wei.‘e 
examined,' but in tliis case the question of the infectivity of the flies 
was not actiially d/ctemined. 

.In, no cases were any trypanosomes, found in the fluid obtained 
from the body cavit,i6s, although in ■ the second batcli of fii,es eleven 
were found .to have numerous trypanosomes in their ■intesti.iies, aiKl 
were consequently on the way to becoming infective, if not actually so. 

, Previously to carrying out the experiments mentioned ' the authors 
had 'C-xamined the fluid from the body cavities of nine infected flies' 
and in three instances, had discovered- trypanosomes., ■ They, however, 
believe that these discoveries'- were probably .due to faulty technique. 

(261)^ llAGnMFjsTEa..(Wolfga :',''Ueber" die Ziiehtung '.pa.thogeiier 
' .TrypanosomeH ' 'Buf ktinstlie'hen . Nahrbdden. ■ ■ [The Cultivation ' of, 

,,' ,'Patho,geni, 0 'TrypanoBom'es m '■ Artificial Media. Hyg. 

I X9M%' Apr-, h ' ■ Vol., 77. No, '2. - pp. , 227,-256. 

", 'The,'''mediuin 'used, by' the. author- in Ms, later. experiments was: as, 
.'■"follows',:— ■■ ' . „ , 

. ' Extract of 126 -gm. „of "beef or'Morse.-' 'flesh ■ in 1000 oc . , of distilled .water . 

V' , 20' gm. of.agar.'"', ' . . 

20 gm, of. peptone.. : , c.. 

5 gm. of sodium, .chloride*';, 

The reaction of the medium was neutralised and 5 cc. of normal 
soda solution added in excess* ., There': was .also added ',2,, per.'- cen^ 
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of dextrose on, the lines recommended for the cultivation of malarial 
parasites and piroplasms. 

To this medium two or three times the volume of sterile defihrinated 
blood was added. It was found that the addition of dextrose obviated 
the necessity of using rabbit blood, this being replaced successfully 
by goat, horse, donkey, and calf blood. The tubes were sealed with 
paraffin wax. 

The trypanosomes used were the ‘‘ Ferox ” stain of nagana and the' 
Eastern Prussian strain of T. eqtiiperclmn. 

The seed material for the cnltures consisted of heart blood of rats 
and mice which had been inoculated intraperitoneally. The blood 
was drawn from the still beating hearts of heavily infected animals 
into capillary tubes containing salt solution. Two or three drops of 
this mixture were used for the inoculation of each tube. The tubes 
were kept in the dark at room temperature. 

Experiments were first made with the trypanosome of the theileri 
type occurring in cattle in Germany. , It was found possible to 
obtain growths in those tubes only which contained ox blood and 
were incubated. Only 50 per cent, of these tubes shewed any growth, 
and in these there was active growth from the fifth day onwards.. 
Trypanosomes began to decrease in numbers from the twelfth day 
and had disappeared by the eighteenth day. Sub-cultures were 
obtained in tubes of medium containing goat blood. 

With the T. bnied the author was never able to find trypanosomes 
in his cultures after the eleventh day, and in no case were they numerous. 
There were no rosettes formed. A series of tubes to which goat blood 
was added succeeded in only 20 per cent, and in these trypanosomes 
were visible for four days only. 

Parallel series of tests were made, and it was found that the tubes 
containing bloods other than rabbit blood and to which dextrose 
had been added yielded better results than the Novy medium as 
originally described. 

The addition of dextrose to media containing rabbit blood did not 
improve them. 

Conclusions: 

Multiplication of ox trypanosomes of the T. theileri type on media 
containing ox blood and incubated at 37*^ 0. occurs in the first genera- 
tion only. But suhcultivation succeeded with trypanosomes of this 
species when media containing goat blood were used. 

The addition of dextrose has a beneficial efiect upon the vitality 
of the trypanosomes and upon their capacity for multiplying in vitro* 

The addition of dextrose to other kinds of blood (goat, horse, donkey, 
cah) not only replaced the expensive rabbit blood, but actually ren- 
dered them superior to it. Dextrose did not exert any beneficial 
effect upon media containing rabbit blood . 

Trj^panosopaes cultivated upon media containing dextrose retainei 
their infectro but lost their virulence to some extent, 

A number of passages through cultures does not render the patho- 
gmc trypanosomes more suitable for cultivation in vitro, bixt their 
vitality is thereby decreased and their viru rapidly diminished. 

, hrmd''^ retaiiB, ::its4virule3ice .’in, .cultures :^better:'''^ ■ with' more 

regulari,ty.than.,y.,ap^ef^^ 
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“ (252) Pringault (E.). Cimex pipistrelli, Job., Agent de laTraBsmfs- 
siOE ie la Trypanosomiase des Chanves-sonris. [Cimex pipistrelle 
Jen., the Transmitting Agent of Trypanosomiasis in Bats.]— 
CompL Rend. Soc. Biol, 1914. June 5. Vol. 76. No. 19. 
pp. 881-883. 

The author has carried out experiments indicating that bugs act 
as the transmitting agent of Tnjpanosoma vespertilionis. 


(253) PRINGAULT (E.). Mon-pathogenicitS dii Trypanoscma vesperli- 
lionis (Battaglia) pour les Animaux de Laboratoire, [The Non- 
Pathogenicity of T, respertilicnis for laboratory Animals.]— 
CompL Rend, Soc. Biol. 1914. June 5. Vol. 76. No. 19. 
pp. 883-884. 

The author is in agreement with Sebgent, Nicolle, and Comte 
in finding this trypanosome non-pathogenic for laboratory animals, 
and disagrees with Battaglia, who successfully infected guinea- 
pigs and rabbits. 


(254) Mayer (M.) & da Rocha-Lima (H.). Zum VerhaltOB' , von 
S(Mzotryp(Miini cruzi in Warmbliltern und Arthropodein [ScJmo- 
trypammi cnizi in Warm-blooded Animals and Arthropods.] — 
Arch /. Schijfs- u. Trop.-Hyg. 1914. Beiheft 5. Vol. 18. 
pp. 1()1“136. With 2 coloured plates. 

Summary* 

1. A description is given of the course of tlie infection .when passed 
through, monkeys, guinea-pigs and mice,, and particular interest 
attaches to the occurrence of relapses after long periods, (in one 'case 
after eight months in the guinea-pig). 

2. In most cases recovery renders rats, rabbits, and guinea-pigs 
resistant to re-infection. The serum of such immune animals was 
found to have no therapeutic effect when injected 24 hours before 
and simultaneously with infective material. 

3. Complement-fixation experiments with serum and extracts of 
organs from infected animals did not give any results different from 

those given by controls. 

4. Dividing forms, save those already described by Chagas, in 
which nuclear division was just commencing, were never seen in the 
peripheral blood. Leishmanial forms were frequently observed. 

5. Examination of sections shewed that the Schizotrypanum 
multiplies by division within the tissue cells, the parasites being 
rounded or spindle shaped as a result of pressure, and that the size 
and form of the parasite is retained diiring multiplication. Einally 
small individuals are produced at the last division which rapidly 
develop into trypanosomes. These leave the host cell after a short 
time (the time varying with the tissue) and invade the blood stream. 
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6. The normal development of the Schizotrypaniim within the tissue 
cells does not appear to injure these in any way. Even the mechanical 
ehects produced by large groups of parasites are rapidly and com- 
pletely repaired, at least in muscle fibres. Toxic substances appear to 
be produced when the parasites are injured in any way. Altered host 
cells may contain parasites wliich have abnormal morphological and 
developmental features. There is no direct connection apparently 
between the formation of a colony of parasites in organs and symptoms 
of general degeneration or disturbance of function. A causal connec- 
tion is only established when parasites are destroyed in large numbers. 
In such cases there may be destruction of the host cells and not infre- 
quently evidence of wide-spread inflammatory changes. There is 
therefore no basis for explaining clinical symptoms and anatomical 
alterations on the grounds of the discovery of uninjured developing 
parasites. 

7. Animals of the same kind, infected in the same manner, and 
shewing the same clinical picture, shew on microscopic examination 
of their organs the widest differences in the extent and severity of the 
lesions and in the distribution of the parasite. The most severe 
lesions axe generally found in the stripped muscular tissue. The 
fatty tissue was frequently the seat of extensive degeneration. The 
other organs, although they frequently contained colonies of parasites, 
in most cases shewed no lesions. 

8. The development of the parasite in ConorMnus megistus, Acanthia 
lectularia and Ornitliodonis mouhata was followed more closely. Trans- 
mission by biting was not determined with certainty in a large number 
of series (two doubtful positive results). The ingestion of infected 
ticks by mice and the bites of such ticks in no case caused infection, 

9. No development occurred in Stegomyia calofus and Culex pipiens, 

10. Experiments with the various trypanotropic ” drugs Iiavc 
yielded only unsatisfactory results up to the present. 

(265) Elacelock (B.). The Multiplication' and Infectivity of T. cruzi 
■ in Cimex hMularms. ---Brit 3Ied. JL 1914. Apr, 25. No. 2782. 
pp. 912-913 

The experiments described were undertaken in order to ascertain 
whether T. cmzi is capable of existing and developing in Cimex 
lectularins, and if so, whether the forms found in the bed bug are 
capable of infecting laboratory animals when injected into them, or 
when the' bugs feed on the animals. 

Conclusions : — 

1. T, C7"uzi is capable of living and multiplying in Oimex kcfularim for, 
long periods. 

■ 2. The parasites found in The bed., bug are infective on inoculation' as 

■ earlyas 21 hours and as late as 77'daysirom the infecting feed. ' 

' ‘qS. 'It is notpossible to say which of the. many different formsnccuriing 
in"thebug'0,au8es infection in' the' vertebrate host. A 

4., Transmission of the,', disease'. tO' healthy animals by feeding, 'infected 
bugs, on Them is^ o,f, .very ■ rare" .'ocourrence. "It was only '.once ' .'observed 
in,th6,,course of these e,xper,iments,. : ' : ’ 

'5., 'There iS',',''no",eV'i'denc,6'.of .the '''hereditary transmission' oi' T. mm in 
■OimeZ'UUtdarhmJ 
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LEISHMANIASIS. 

(256) Caeonia & Bi Gxoegio (G.). Sulia Leislimaiiiosi spontanea nei 
Cani di Palermo. [Spontaneous Canine Leishmaniasis in Palermo,] 
—PatJiologica. 1914. Apr. 15. Vol. 6. No. ISL pp. 208-209. 

This brief paper gives the results of the examinations carried out 
on dogs during the twelve months ending August, 1913. One thousand 
and five dogs were examined and only one was found to be infected. 

(257) PiTTALBGA (G.). Kala Azar Infantile e Leishmaniosl eanina in 
Ispagna, [Infantile Kala Azar and Canine Leishmaniasis in Spain,] 
—Pathohgica, 1914. Mar. 1. Vol. 6. No. 128. pp. 121-123. 

The author records the discovery of two cases of spontaneous canine 
leish;nianiasi.s at Tortosa., and one at Beninar, in Almeria. Cultures 
were successfully made. 

(258) BA' Silva (P.). lotes sur le Kala Azar. [Notes on Kala Azar.] 
— ArquiiK do Insfit BacL Oamara Pesiana, 1914. June. Vol. 4. 
No. 2. pp, 147-172. With 2 plates and 3 text figs. 

During the period May, 1910, to March, 1911, 300 dogs were examined 
and eight were found to be infected with Leishmania. The spleen, 
bone inarrow, and liver were examined. Subsetpiently seven other 
dogs were examined, and one found infected. 

During the period March to June 1912, a fresli series of examinations 
was made and four infected dogs were found among 109 examined. 
In these instances only the spleen was examined,. 

I)etai.ls are gi;vcn of 12 dogs which were used for experimental 
inciciilatioiis, tlie virus i,n one experiment liavi,ng been o'btjiined in 
'tl:i(3 first i,nstance from a case of tlie d.iseaBe occurring in a human being 
(a girl of nine years of' age).. In. other cases tlio infection w.as trans- 
mi, t.ted 1,)y inoculation from a naturally infected dog to others. 

In e,xperim 0 ntall.y infexvted dogs no sy.m,pto:ms are said to, be observed. 
A diagnosis iniist, i)e based .upon the detection' of the parasite' in the 
li'ver or in tlie bone ' marrow. It is" difficult or impossible to locate 
the spleen by palpation and therefore spleen puncture was' not reBorted 
to. , The .author, prefers the . examination of bone ,marro'w to that: of 
material obtained by: liver puncture as being more certain. , 

, ,:Chiltivation upon NNN medium' is more 'certain than 'microscopic 
examiriation for the detection of' the parasite. '■ ■ 

,. „ T,he,. belief is stated ..that ,the'.8ldn lesions "that have',, been :desc:ribed' 
as occurring in cases of canine IcishmaniaBis are clue to' follicular mange 
■ancl'iiot to theleishniaiiias^^ 

. It'' was found to be: possible 'to ..transmit. both tlie^ hnman and canine 
utrai'ns to clogs by inoculation.'''' 

. '"In' the 'autho,r’s opinion only'4wo of the experimentally infected, 'dogs 
..actually : died "'of' , the disease-, „dea'th""i'n .other, instances' being due'' to', 
follicular 'mange.,, '"'7 ': '' 'b .'' 

A' number' of 'exp'eriments,,h,a'V'e'; be'en carried out regarding'-the .trans- 
mission of leishmaniasis' with fleas, . both'.,' Pite irritans md. "Ctemceph-. 
ahs cards, and, though very definite results have not been obtained, 
the author appears to incline to the view that fleas play a part in the 
transmission. 
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(259) Pbingault (E.). La Lefshmamose eaBine A Marseille* [Canine 
Leishmaniasis at Marseilles.] — Bull, Soc, Path. Exot. 1914. June. 
Yol7. No. 6. pp. 484-488. 

During the period December to May the author has examined 310* 
dogs of various species and has founcl five infected with Leishinania. 
He gives his reasons for believing that these dogs have not been 
imported from places where canine leishmaniasis exists, and re- 
affirms liis statement that canine leishmaniasis actually occurs at 
Marseilles. 

(260) Nicolle (C.) & Conor (Marthe). DifflcultS de Conservation di 
Virus ie la Leislimanlose Canine par les Passages* [The Difficulty 
of preserving the Virus of Canine Leishmaniasis by Passage.] — 
Bull, Soc. Path. Exot, 1914. June. VoL 7. No. 6. pp. 481-484. 

The authors referred to this difficulty in 1912 [see this BtiUetin,. 
VoL 1, pp. lOJ'-llO], and the present paper contains a detailed descrip- 
tion of a fresh series of experiments of the same nature as those 
originally described. 

The following is a summary of the results obtained : — 

At the first passage two dogs out of three were certainly infected,, 
and three monkeys out of four were probably inf ected. 

At the second passage one monkey out of four became infected, but 
the inoculation failed in the case of three dogs. 

At the third passage two mice and one of two monkeys became 
infected. 

At the fourth passage three monkeys and two mice were inoculated 
without success. 

The canine virus appears to be more difficult to maintain by passage 
than the human virus, and it is a curious fact that the virus isolated 
from a naturally infected dog appears to be less virulent for the dog 
than the human strain. 

The impossibihty of protecting dogs from infection with piro- 
plasmosis in Tunis increases the dijfficulties of maintaining the virus . 


(261) Nicolle (C.). Ghronique du Kala Azar en Tunisie. [Kala Azar 
in Tums.]---BuU, Sgc, Path, Exot, 1914. June. Vol 7. No. 6. 
pp. 479-481. 

Since the publication of statistics in the Archives of the Pasteur 
Institute, Tunis, in 1912, eight additional cases of the disease have 
been observed in the human subject, making 38 cases in all. In 
addition, there has been one case recorded in a child in Algeria. All 
the cases, save one occurred in .childrenmnder three years, of age, 'and 
six were in boys. 

During 1913, 109 dogs were examined. The animals were prmcipally 
selected from among animals whose appearance raised the suspicion 
that they might be infected. Six cases were detected, four severe 
and two moderate.' , 

During 'September':20 'cats ' were' examined, but with ...nega results 

“in 'every .case.: 
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Five strains of parasites are kept in artificial culture ; two from 
cases of kala azar, two from naturally infected dogs, and one from a 
case of oriental sore. NNN medium is used, and subcultures are made 
twice inontlily. The parasites have been maintained without morpho- 
logical alteration tlirougli from 56 to 119 generations. 

All the cultures grow easily aixd fomi little transparent colonies on 
the surface of tlie blood -agar. 

The authors dra.w' a,ttention to tlie occurrence of s]}lenic anaemia 
in children only a few inonths old, the cause of which lias not 
been determined. 


(262) Eow (R.). Generalised Leishmaniasis induced in a Mouse with 
the Culture of Leishmania tropica of Oriental sore. — Bull, Soc, Path. 
ExoL 1914:. Apr. Vol. 7. No. 4. pp. 272-277. 

Tlie author has succeeded in producing a generalised infection by 
inoculating a mouse intraperitoneally with cultures of L, tropica. 
Three inoculations were given on tliree successive days, usi;n,g cultures 
\’'a:rying fi'oi'u four to seven weeks old, and a final inocuhition, was gi.ven 
two months later. Tlie mouse was killed nine months after tlie 'final 
inoculation. Tlie spleen wus six to eight times the normal. si,ze, and 
tlie liver was distinctly enlarged. The peritoneum appeared to be 
n.ormal. The parasites were present in large numbers in the syileen, liver, 
and l)()n,e ma-ri’ow, and cultures were raised from them. Films of the 
hea.rt blood, sliowed “ lai'ge coceidike dots occupying ajijiarently the 
I'ed (Hills singly/' T'hat tlies(‘ liodies were not c'occi was sliown by tlie 
fact tluit tliey'eould ,n,oi' lie cultivated upon, agar. 

Tliis appcHi/m to furnish eviihmce tliat L, tropica and L, donovani 
may be identit^al, in spil:.e of tlie different clinical aspects oi: oriental 
sore and hula azar. 

(263) Wbnton (C. M.). Demonstration by Dr C,' M, Wenyon of 
some smears made byjdr. Netugan from Oriental Sore In Dogs 
In Teheran, Persia.— rr(:m.s‘. Soc. Troj). 3Ied. dt Eyq. 1914. June. 
Vol. 7. No. (L pp.' 215-216.. ■ . 

' "M)r. C. M. Wenyon 'Showed some specimens, 'uiKler the microscope, of 
smears .made by Dr. ' Neliciaist fro'm oriental sore in .dogs, in Telieran, ■ 
Perai,a, and. .made the, folio wing 'statement with regard .to them .:. 

. “Dr. Ne'L'IGAN, who was the first to demonstrate leisliniania in the skin' 
lesions of dogs, iells me that oriental sore is very common, both in human 
beings and in dogs, in Teheran.' T.,.)r.':NimGAK\s, (liscovcvry'of orienl.al sore 
in diigs ,is of much inteiTst in .'that if places 'this disease on llic same footing.: 
m kala-azar, which is known .to o.cciir naturally both, in liiimau beings and 
dogs. A further observation which Dr, NEL.rGAN has made is iJiat- leishmauia. 
not only occur in the soroB about" .the heads of the dogs, but i,lmt they jilso 
occur in the internal organs'. .Dr.tN'BLiGAN' has Bent me smears of the digans 
of dogs which liad o.riental sore and in ' the bone marrow fair i.rumbers of 
leishmania occur. Here is a diilcnlf question 'to settle. Does llie presence 
of !(fmhmaiiia in Ihe organs mean that' the 'dogs arc suffering from a general 
infeidion with Imshiumia tropM^ of oriental '"sore, or does it 

mean ihat in Teheran there occurs.. also canine' kala -azar, and that the dogs, 
with tlie general infection,' as.". w.ell as. the loeal. skin lesions, am sufteriiig' 
from both diseases, oriontalsore and kala-az.ar.'f A mere examiuaiion o'f 
ihe films cannoi answer this question, win eh (am only be sidiied on the spot 
by further ()!>servationsai)idexp<frimental work.“ 
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SPIROCHAETOSIS. 

(264) Macfie (J. W. Scott) & Johnston (J. E. L.). A Mote on the 
Occurrence of Splroehaetosis of Fowls in Southern ligeria. — Ann. 
Trop. Med. d ParasitoL 1914. Apr. Vol. 8. No. 1. pp. 41-45. 
With 2 plates. 

The disease, which is well-known among the natives, was first 
brought to the notice of the authors as occurring in Muscovy ducks, 
but subsequently it spread to the fowls in the same compounds. 

The symptoms were those usually observed in spirochaetosis. On 
post-mortem the liver and spleen were found to be greatly enlarged, 
the former containing necrotic patches of considerable size. 

The parasite appeared to resemble very closely that described by 
Balfour as occurring in the Soudan. 

Atoxyl and salvarsan were tried in a very small number of cases and 
the results appeared to indicate that salvarsan would yield the better 
results. 

The authors were unable to convince themselves of the presence of 
‘‘ after phase” bodies described by Balfoub, and had no opportunity 
to carry out any iniimmity tests with the object of determining the 
identity of the parasite. ' 

( 265 ) TjAUNoy (Fj.) c% Mvy-Bruhl (M:). Le Sang de la Poule dans la 
Spirlllose exp^rimentale.-. [The Blood of the Fowl in Experimental 
Spirillosis.]— 1914. May. VoL 28. 'No. 5, 
pp. 517-5S9. With one coloured plate. 

Conclusions 

: 1, Infection of adult fowls with Spirocliaeta gcdUnanum sets up ii. 
very marked' and rapid anaemia, the number of l^lood corpuscles 
being in some cases reduced to half the normal in five days. This 
' phenomenon is the most characteristic from the Jiaeinatological point 
of view. The intensity of the anaemia and some of the cliaracters 
possessed by it cause spirillosis to resemble the so-called pei'iiiciotis 
anaemias. But this disease difl'ers from the pernicious anaemias in 
that there is a rapid and complete regeneration of the blood within a 
fortnight after the crisis.. 

2.' The a,naemia and the regeneration of the blood are accompanied 
by variations in the leucocytes which follow a constant cycle. 


Day of 
Disease." 

■ GliniGal. 

1 

Eed Corpuscles. 

■ White Corpuscles. . 

1 ' to 2 

Incubation . . 

Commencing anaemia 

Leucocytosis w.itli pol.y- 
. . micle.ars having' rod- 
shaped granules. ■ 

3 to . 5 : 

During attack 

Progressive destruc- 
tion 

Leucocytosis witli, neo- 
polymiclears*' 

5 '. 'to' '6 

"Crisis . . , . . 

Maximum anaemia . . 

Leucopenia. ■ 

6: to," 10,''. 

Convalescence 

Kegeneration. 

■ M'ononuclear leucocy- 
tosis. 


■ Becovery , 

Normal. 

■ Normal, slight leucocy-, 
tosis' or, sometimes 
prolonge.d '.'' 'monoiiii- 
"clear 'leucocytosis.' A 
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3. Tlie spleen appears to play no part in them modifications in the 
blood. Splenectomy does not influence tbe series of clianges indicated 
in the table. 

(266) Bronfenbrenner (J.). A Simplified Method for Cultivating 
Spiroehaetes on Liquid Media. — Proc. Soc. Exp, Biol, & Med, 
1914. June. VoL 11. No. 6. pp. 185-187. With 1 text fig. 

The method described is a modification of Noguchi’s inethodj and 
was devised in order to obviate the use of a rubber stopper con- 
nection between the upper and lower parts of the apparatus, as this 
often becomes a source of contamination of the culture. 

The new method may be used in two ways 

1. A single tube replaces the two tubes joined by a rubber bung 
ill Noguchi’s method. A piece of rabbit kidney is placed in the bottom 
of the tube, which is then drawn out at about its middle point to form 
a constriction. It is then' filled ivith ascitic broth or sheep serum 
water to tlie point where the tube broadens out again above the 
constiiction. Another piece of tissue is placed in the upper portion 
of the tube and this is filled with ascitic agar, preferably 1 per cent. 
In this the spirochaete culture is placed. Sterile pjirafiin oil in a thin 
layer is then placed above the agar and the tube incubated. 

2. A better way is as follows : A piece of tissue is placed in the 

bottom of a tulie, which is then drawn out as before. By means of a 
capillary pipette tl.:ie Bpirochaete culture and ascitic broth are intro- 
duccd into tli,e botbom of tlie tube. A bung is fitted into tlie moiitli 
of the tube, tlirough wliich passes a ghiss tube sliaped li],^e tlie lettei: Y, 
with the two upper arms projecting freely. One of these is connected 
to an exhaust pump ami the oi}her to a reservoir of sterlli^ pj:u"a,fiiii oil. 
The tube is exliausted by the pump, the tube being i.mmers(3c!,in water 
at 37® 0. to facilitate the e.xhaustion. ' After exiiaiistion, tlio cock: 
below tlie oil reservoir is opened and the oil is' allowed to. run down on 
to the sur,face of ,tlie medium,- tlie- negative /pressure .in. the tiilie 
aBsistiiig tliis.. The tube '1,8 then sealed o,ff, attlie constriction. It is 
said that the oil makes it, possible to keep the/spirocliaetes alive aftei: 
tlie tube is.. once opened. 'The-, author has kept his cultures going in 
this way for three, moiiths^ : ' . . 


' M'ABAEIA' ANB-'MISOILBA^^ HAEMO*PAEA,SITES.-„: 

:(267), :S,Eir)E'nra,„(H>) & Cootau (A.). , A Hote upon the Oecurrence' of 
."'a .Plasmodium in the,-' Blood of W-est African',,Monkeys«— Anw. Tmp. 
Med, & Parasit, 1914. Apr. 2L " VoL' 8., .No: .1. ppL81-82.',' „■ 

, 'The authors.'.hav 0 :'. .discovered parasites- belonging - .to, .-the.;, -genus 
.,Elasmodmm in each/.of -three. young,' monkeys examined at the .Medical 
Eesearch Institute at Yaba, near LagosL Two of the monkeys were 
'Piapm .sphinx,, and 'the /other 'was b, CercopitJiecus mom- The- parasites 
, Were,';' v'ery scantily'„'„pr6sent, ,- but in, ,'two/" of ', them both' . .gametocytes .and 
'iifizbntB ' were seen. ■ ^ 
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The following characters were observed': Tlie pigment in fresh 
preparations was of a bright yellow colour, and in preparations stained 
with Giemsa it took on a brilliant green tint. The chromatin was 
looser in texture and stained more faintly than the chromatin in. 
parasites of the hiiniaii subject. The cytoplasm, and particularly that 
of the microganietocytes, stained very faintly. 

Particular interest lies in t^he fact that only three monkeys were 
received and all were found to be infected. 


(268) Sesgent (Ed.) & Beguet (M.). De lTmmim!t6 dans le Paludisme 
des Oiseaiix. Les pigeons gu^ris de rinfection ^ Hamiojjroteiis 
columhae ne soiit pas immunises centre eiie, [Immunity in " Avian 
Malaria. Pigeons which have recovered from Infection with 
Haemoprotem. columhae have not acquired Immunity against it.] 
—Gompt. Rend. Soc. Biol. 1914. June 12. VoL 77, No. 20. 
pp, -21-23. 

The authors find that in those rare cases in which recovery takes 
place rapidly no degree of immunity is acquired ; but in those more 
usual cases in which recovery is not complete, parasites remaining in 
the blood for long periods, this latent infection coiTesponds to a con- 
dition of relative immunity. In the event of complete xecoyery 
taking place this relative immunity is lost. 


(269) ■ Rowley-Lawson (Mary).' Free Malarial Parasites and the Elect 
of the Migration of the Parasites of Tertian Malarial Infections.--- 
Jl. Exp. Med. 1914. June. Vol. 19. No. 6. pp, 523-535. 
With 6 plates (one in colour). 

‘'1. The malarial parasite is extracellular tliroiigiiout its life-cycle and 
migrates from red corpuscle to red corpuscle destroying eacli before it 
abandons it; in the brief intervals between, the paiasite is free in tlie 
blood senim; it does not remain long free, but almost immediately attaches 
itself to another red corpuscle by means of delicate pseiidopod'ia. 

‘‘ 2. The compact form of the tertian parasite is the type of free parasite 
most often observed; in this form the parasite may be seen not only in 
migration, but after quinine and in the cadaver. I believe the compact 
form to be the normal resting form of the parasite, ail other forms being 
assumed in order to secure attachment and to obtain food. 

*‘ 3. Care must be taken not to confound free parasites having 
protoplasmic pseudopodia ready for attachment with the sexual fiagellal- 
'hig'parasites, whose' fiagella are composed of chromatin. ' ' y 

'' 4.' The malarial parasite can live for some time free in the' blood' 

serum, though under normal conditions- there is no reason why it, sliould 
'remain free '.for- any length of .time, and there are certain period's in - the 
life of the parasite when-' it must -be' .admitted that it is free from "the, 
'c'o,rpusele and survives.-,' If -the parasite is,, as I believe,,, attached to the 
'" external- -s'urface of - the ,red, corpuscle, .it . is " constantly ' exposed to',, the 
..action ., -of ; the patient’s, serum., ' 

'y5. The'.,,, destruction, of more th.an one red corpuscle ..by' each parasite 
would '.readily'; .,account ^ for , the severe- ' and ■ ■- early .'anaemia'. 'occiuTing-'' .in 
malarial . infections. 

'^^'-,6.'.'. Tmng''' continued treatment with' quinine 'will: event'Ually ca'use tlie 
death of .-'all''''inala'rial parasites. ', 
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(270) Rowi.EY“IiAWSo:N (Mary). A Stage in the Migration of the Adult 
Tertian Malaria! Parasite. ' Evidence of the Extracellular Relation 
of the Parasite to the Red €orpuseie. — Jl. Exp. Med. 1914. May. 
YoL 19. No. 5. pp. 450-*458. With 5 plates (one in colour.) 

The author recapitulates her views regarding the extra-cellular 
position of the malarial parasite and its migrations from corpuscle to 
corpuscle, and in the present paper refers particularly to that stage in 
which pigmented parasites are found partly on and partly oli degene- 
rated red corpuscles, caught apparently in the act of leaving them. 

“ 1. What appear to be certain definite stages in the migration of the 
inalarial parasite from red corpuscle to red corpuscle may be demonstrated 
by thorough and persistent obKScrvations, not minutes spent on each 
specimen, but many hours. 

2. ^.riie nii,gra.tion of the malarial parasit'iC from red corpuscle to red 
corpuscle gives a reasonable explanation of the loss of red corpuscles 
whicli cannot be acicsoiinted for by the destruction of tlie infected cor- 
puscles a,t the time tiie para, sites segment. 

“ 3. Migration to other red eorpuseles is a satisfactory explanation of 
the 'ultimate fate of the young x>aiasitos seen in instances *of multiple 
infection of S'l'uglo corpuscles, 

4. In tlio light; of t;lxe facts here xirosented, it would seem impossible 
to e'xplain tlie i'nst.ances of t^ie parasites partly on and partly' off clegene- 
rated'rod corpuscles as the result of technique. A stage in the, migration 
of tlie parasite seems to me to bo the jirobablc interpretation of the 
phono in e,iion. 

‘‘5. A corp'uscular mound encircled l:>y an ad'i,ilt parasite, when seen 
a,t the per'ifilie'i’y oi* t,;he red corpuscle, sho'uld havc‘, tlio same B,ignificance 
and i'iiiei|,'ircd:fat<i(')ix, in reierenceto tlie e.X'tracjellular relation of tlie pxnasite 
to the corp'uside, 'tliat it has when it 'is seen in (‘.oiinection wi'th a yoiing 
];»ara'Sitie, 

‘Mi adult :rin,g»lbrm parasite should have the same interpretation 
as, i, lie youi'ig ,d,ug-l<,',)rm parasite. 

‘‘7. A.tta<’d;imont to the' e:x'tcr.rial surface of the red corpuscles seems to 
mc's i;o 'he ilie only possible i',ntei'protatioii of the appoarancHis of the 
parasites pictured in this artxeie.” . ' 

(271) Flbtchee (W.). The- Wassermann Reaction in Malaria.— 
EanceL 1914. Juno 13. pp. 1677-1678. 

Conclusion: 'The p,reseE 06 .of malarial .parasites in the blood "does 
not cause the serum to give a. positive Wasserm,ann reaction when" the 
■method of Bbownino, Ceuikshank, and MoKetoib' is employed. " 

(272) NAWEOTmY,(N. N.). Haematoparasitologisehe Rofeen.' Zweite 
Jlitteihmg. [Notes on Blood' Parasites. Second. Part.]— GentraK 

lAbt. Orig.,;i914.:.,- Apr. :25.. Vo-l.TS. Mo. Qp pp. 

362. With 1 plate comprising 14 figures in colour. 

' ■' ' ' This ' paper deals with the following 'parasites : ■ The trypanosome : of 
the -pike, '.the', trypanoplasma nf the -pike, 'a haemogregarine of the pike 
(new- species),, haeinogregarine''Of ' the sterlet (new ■ species), filaria,'of the- 
white heron (new species), and the mcrofilaria of the rook. 

( 273 ) Ringbnbaoh (J.)'. ', ' Quelques' Hematozoaires du .Congo*."; '-[Some" 
Haematozoa from the Congo.]— JB wK. vSgo. Path. ExoL 1914, Apr, 
VoL 7. No. 4. pp. 296-299. 

The author has discovered a trypanosome in the blood of the 
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hornbill, Bycanides albotibialis, commonly known as the Calao, which 
is possibly different from the parasites described by a number of 
other authors. But, as the authors point out, morphological 
differences are not always sufficient to establish a species. 

The trypanosome had the following average measurements 

Total length 53 microns. 

Maximum width 8 „ 

Distance from the centrosome to the posterior 

extremity 5'7 „ 

Distance from the centrosome to the anterior 

edge of the nucleus 14*3 „ 

Larger diameter of the nucleus . . . . 4*2 ,, 

Free portion of the flagellum 8 „ 

A microfilaria has been found in the blood of the same bird. 
The parasite was 234 microns in length by 3 in width. In the fresh 
state it was very actively motile. There was no sheath. The body 
tapered towards the posterior extremity, which was bluntly rounded. 
The parasite appears to be distinct from those described by LBaER 
as occurring in various hornbills in the Soudan. The author 
proposes the name MmrojftJanu 62 /cams^L 

A microfilaria has also been found in the blood of the Touraco 
{SckmrMs cristata). In the fresh state this parasite moves very 
slowly. It is provided with an envelope which scarcely exceeds the 
parasite in length. The body measures 127 microns in length by 3*7 
in width ; the sheath is about throe times the width (10 microns). 
The name Microfilaria schizorhinos is suggested, as the author is 
tinable to say whether the parasite is identical with that wliicli 
Plimmek found, but did not describe, in two touracos in West Africa. 

The author has found parasites resembling the microgamctocytes 
oiPlasmodmii Imhi in the blood qf a Cercof itheciis cejMis. 


TSETSE FLIES. 

(274) Lloyd (LL). Note on Scratching Birds and Tsetse-fly, — Am. 

Tfof. MeL &. Parasit. 1914. Apr. 21 . VoL 8 . No. 1. p. 83. 

The suggestion has been made from time to time that guinea-fowl 
might, among other birds, act as a control to Glossina by ingesting 
the pupae, and the /value of this suggestion has been tested by the 
author by the examination of the contents of the crops of ten guinea- 
fowl at Nawalia in the Luangwa VaUey. 

The birds are very numerous in Northern Bhodesia and especially 
in the Luangwa Valleyy', 

In only three were any insects found, and in these they were very 
scantily pmsent. No pupae of any kind were recorded. It appears 
that the bird is a vegetable feeder, and only eats insects when searching 
for food. ^ The pupae of 0. morsitam are usually placed in positions 
that are inaccessible to these birds, and therefore the guinea-fowl 
cannot be considered as suitable to act as a control of the fly. 
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(276) Si!;iE(30RE (J. (1). Suggestions for the Limitation and Bestruc- 
tion of Glossina morsitans.—Bull, Entom. Res. 1914. Apr. Vol 5, 
No. L pp. 87^90. With 1 map* 

Tlie aiitlior’s observation leads liim to conclude tliat in tlie “ pro- 
claiined area ” there are at least four primary centres ” which harbour 
tsetse flies. 

These areas are defined as primary centres ” for the following 
reasons. -Flies are found abundantly in these centres throughout the 
year, even when there are none or very few elsewliere. These are the 
only areas in which during the dry season there is water above or at a 
slight depth below the surface of the earth. These situations oflxn* 
the best chance of feeding for the flies during the drought, as they are 
frequented by various species of game. The conditions, viz., light 
foirest with open glades, short grass and water close at hand, form an 
ideal combination for both game and fly. 

The probability is tliat the flies breed in these areas and from them 
spread to tlie surr(,>und;ing country when the conditions become favour- 
able. Tliis spreading has been observed,, and it has also been observed 
that ‘^secondary centres” arc formed with the onset of .the. rains, a 
different type of country being then more suitable. 

Tlie author advises that the forest connections along which these 
radiations take place should be cut off or otherwise dealt with about 
May, so that tlie primary centres,” which should have been 
delimited at the height of the previous dry season, may be isolated. 
The ti:6es .in tlie areas sliould then be cut down and left to d/iy, exten- 
sive 'burning of the areas being practised when the drying is complete. 

(276) ZninKA (M.). Versuche uud Vorschlige zm Verbesserung von 
Glosslnenfangmethoden. .. [Experiments and Suggestions for the 
Improvement of Methods. . for' Catching Tsetse Mes.}— ./ 
SelM. u. TfoprEyg. 1914. June. Vol 18, No. 11 pp. 363-375. 

. With 2 figures... 

The author is of the opinion that the limed cloths used by Gleve 
fail in their object to a gi*eat extent because they do not allow the 
passage through them of the scent of the man or animal upon which 
they are placed. To avoid this objection he used sheets of wire gauze 
with a mesh of about 2 centimetres. He found, however, that this 
was too large a mesh, and therefore used two layers of the gauze, one 
over the other. The gauze was hung in front and hehind after the 
manner of sandwich boards, and the straps were so constructed 
that the gauze could be taken off for the purpose of removing flies 
adherent to it. 

The lime used smelt of resin, and had a honey-like consistence and 
colour. During the warm periods of the day it became very fluid and 
had to be renewed every two hours. It was easily soluble in 
spirit, but not in pure water, 

A comparison is made between the number of flies caught by means 
of this apparatus and the number caught during the same periods and 
at the same places with a net. This indicates that the butterfly net 
is slightly superior as a means of catching the flies. 
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Improvements are suggested in the manner of carrying the wire, 
mesh coverings. In order to completely cover the body it is suggested 
that a slightly flattened cylinder of the gauze would be the best. The 
gaime should be made of iron wire about 2 mm. thick, and should have 
a mesh of about 1 centimetre. Porous material of a rather dark 
colour should be worn underneath the gauze, and specially stout 
material should be used for covering the arms and legs. 

The author also describes a fly trap with which no lime is used. 

The trap consists of a cage, which in section is described as being 
shaped like an arrow-head with the point cut off. The depth of the 
trap from before to behind is about 2 metres. The side opposite that 
representing the truncated point of the arrow is composed of two 
doors opening inwards and leaving between them a narrow opening. 
The flycatcher is placed inside the trap. Flies coming in contact with 
the sides of the trap eventually find their way in and are caught. The 
trap itself consists of a framework covered with a thick muslin. 

The diagram shows the plan of the trap with measurements. 


0‘6m. 



(277) Simpson ,(J. J.). Entomological Research inBritish West Africa* 
¥. Gold Coast— Ses. 1914. Apr. Vol 5. No. 1. 
pp. 1“36. With 4 plates and 1 map. 

This paper deals mainly with the distribution of various blood- 
sucking insects, but information is also given regarding the following 
points The position, configuration, and vegetation of the colony, 
climate and rainfall, insect-borne diseases in man and other animals, 
distribution of the genus Glossina, and parasites of mammals. 

With regard to the diseases of animals, it is said that very few cattle 
are bred in the colony, hut that 80 per cent, of the animals brought 
down from the north for slaughter at Coomassie are infected with 
trypanosomes. Only T, cazalboiii and T, have been found in 

cattle. Beal states that these two with T. dimorphqn me equally 
prevalent in horses, T. dimorphon alone has been found in dogs. 
Two sheep out of 83 examined have been found infected with trypano- 
somes similar to those occurring in cattle, Only one case of trypano- 
somiasis has been observed in the goat, and none in the pig. 

Two cases of spirochaetosis have been recorded in the sheep and 
bnein'the goat hy O’Brien. 

Blood smears from eleven different kinds of game were examined 
for parasites, but none were found; V \ 
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HELMINTHS. 

(278) Railliet (A.), Henry (A.) & Bauche (J.). Siir les Ampiii- 
stomloEs des Ruminants domestiques de fAnnain* [The Ampliis- 
tomes of Domestic Ruminants in Annam.] — Recueil Med. Vet. 1914. 
May 30, VoL 91. No. 10. pp. 195-201. 

In cattle slaughtered at Hue amphistomes are found most frequently 
in the rumen, but they also occur in the reticulum, abomasum, 
and bile ducts. A number of different species have been, found. 

In the buffalo the following parasites have been found, in the rumen : 
Gastrothylax cobholdi, G. elongatus, G. minutiis, Parmnphistomum 
oTthocoelmm, and P. papillosum. In the ox, Gastrothylax cnimmifer 
has been found. 

G. elongai'us has been found in the reticulum of the buffalo only. 

Paramphistomum bathyeotyle, Cotylophoron cotylophorum, and 
Homalogaster paloniae have been found in the abomasum of the buffalo, 
ox and sheep respectively. 

Paramphistomum explanatum has been found in the bile ducts of the 
buffalo. 

The authors think that Paramphistomum fralernim, Stiles and 
Goldberger, 1910, is synonymous with P. explanatum. 

They are further of the opinoin that H. poirieri^ Giard and Billet, 
1892, and philippinensis, Stiles and Goldberger, 1908, are in reality 
identical with H. paloniae. 

The question of the pathogenic role played by amphistomes is con- 
sidered, and the authors state that by means of the phenolthalein test 
they have been able to detect the presence of blood in the bodies of 
G. elongatus and crumenifer, and have obtained doubtful results with 
G. cohholdi and minulus. Some evidence has been obtained that the 
ventral pouch of the parasites contains sanguinolent liquid. The 
question as to how this liquid gains access to the pouch is interesting, 
because it is known that neither the mouth nor the orifice of the 
ventral pouch is provided with an armature for penetrating the mucous 
membrane, nor has any lesion of the mucous membrane ever been 
described. The suggestion is made that the examination of parasites 
in situ ill animals freshly slaughtered also throws some light upon the 
question of the nutrition of the parasites. 

(279) Seurat (L. G.). Sur un Nematode parasite du Flammant rose, 
[A Nematode Parasite of the red Flamingo.]— Soc. 

, , Biol 1914. May. 22. VoL '76. -No, 17. pp. 814-817. AVith. 

'4:text'fig8. ■ ,, . , ' ' 

Fifteen specimens of a female Tropidocerca were found by the 
author in the gastric glands of two flamingoes killed in Algeria. Owing 
to the bright red colour, the name Tropidocerca coccinea is suggestedV 

Female.— Practically the whole of the body consists of a red globular 
structure measuring about 2'5 millimetres in diameter. Laterally, 
dorsally, and ventrally there are longitudinal bands of muscle fibres. 
These longitudinal bands are connected by circular strands which pro- 
duce an appearance of transverse striation. 

This globular portion of the body in reality represents only the 
.middle i)art, greatly distended owing to the exaggerated development 
of the intestine and uterus. Anteriorly the body is continued in the 
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form of a pointed projection comprising the oesophageal and cephalic 
portions. Posteriorly there is a conical tail, and the amis is situated 
a 'little ill front of the extremity. 

The buccal cavity is rounded and measures about 20 microns. 
The oesophagus is encircled at its middle point by the nerve ring. 
The muscular portion of the oesophagus measures about 350 microns, 
and the glandular portion about 1*5 mm. The cephalic portion shews 
two lateral papillae anterior to the nerve ring ; these are not exactly 
opposite each other. The ventral excretory pore opens very close 
hehiiid the posterior border of the nerve ring. 

The vulva is situated about 0*5 mm. in front of the anus. The 
vestibule and sphincter of the ovijector are very short. The vestibule 
is thickened in the distal portion, and contains nucleated muscle 
cells. It is lined by tall epithelial cells, which come into contact 
with each other at the free surface, leaving no visible lumen. 

The uteri are very narrow, and are lined with large flat epithelial 
cells. They run parallel with each other and follow a very sinuous 
course. Numerous eggs are contained in them and the initial part 
of each is connected with the oviducts by a seminal receptacle of 
enormous size. The oviduct which leads from it is very narrow. 
The oviducts and the ovaries may be as much as 8 mm. in length. 

The eggs have a thick smooth envelope, and the larvae at the time 
of Iiatching measure about 30 microns by 15. They collect in the 
uterus and pass through the ovijector without stopping there. About 
50 may be found in each of the paired branches of the uterus. 

The male is unknown. 


MISCELLANEOUS. 

(280) Watson (E. A.). Preliminary Studies and Experiments with 
Swamp Fever. — DepL of Agriculture, Canada. Beport of the 
Yeterinanj Birector General (F. Torrance, B.A., D.V.8.) /or the 
Year ending Mar.. 1913, Ottawa : Printed by 0. H. Parmalee. 
pp. 86-87, 

The author’s experience regarding the virulence of swamp fever 
blood when inoculated in series in horses agrees with that of t'an Es 
and , others in^ that there is' a progressive loss.. A' sample of blood 
obtained from a natural case in the Onoway District, Alberta, 
produced an acute attack at the first and second passages, but subse- 
'quently only chrome forms of the disease, 'which terminated inxecoveiy,^' 
In these animals clinical symptoms were practically ahsent. 

It is suggested that this is an indication that under natural circum- 
stances the disease is insect borne, the insect cycle being necessary 
for the retention of the full degree of virulence. 

It has been found that swamp fever blood- does not react to the 
serum tests used for trypanosome diseases, but that the globulin 
content of the blood is markedly increased. 
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(281) PakisseT' (W. L.). Paralysie Ijulbalre Iiifectfeuse. Pseudo- 
Rage, Maladle d’Aujeszky. (Infectious Bulbar Paralysis, False 
Rabies, Aujeszky’s disease.)— Ee?;. Gen. Med. Vet. 1914. June 
L Yol23. No. 275. pp. 601-618. With 4 text figs. 

This article contains no new information regarding the disease, 
but summarises our knowledge of the condition. 


(282) Jonesco-Michaiesti (C.) & CombievSCO (D.). Sur une Epidemle 
de Dysenterie Bacillaire cheas des Singes infdrieurs. [An Epidemic 
of Bacillary Dysentery in the Lower Monkeys.]— Compi^. Rend. Soc. 
Biol 1914. May 22. VoL 76. No. 17. pp. 827-829. 

The outbreak described by the authors occurred among a number 
of Macacus rhesus kept for experimental purposes. The clinical 
features and the lesions presented no remarkable features. 

The organism isolated on Conradi-Drigalski and in bile broth 
resembled the Flexner type of bacillus. 

Only two sera were available for agglutination tests : a polyvalent 
serum prepared with the bacilli of Shiga, Flexner, Dopter, Duval, and 
Y, and a serum agglutinating only the Shiga type. The Shiga serum 
agglutinated the bacillus isolated in dilutions of 1 in 80 only. The 
polyvalent serum agglutinated the Flexner and Y types in dilutions o;l: 
1 in 300, and the Strong type and the bacillus isolated in 1 in 150. 

The authors conclude that : 

With regard to the majority of the cultural cliaractei’s, the bacillus 
isolated belongs to a type of dysentery bacillus allied to Flexner’s 
bacillus, while as regards agglutination it approaches more ' close'ly 
the bacillus of Strong. 


(283) Lanbois (F.) & Hoepke '(H.). Eine endoparasitSre Mllbeln der, 
LuBge von Macacm. rhesus. .[An Endoparasitic Acarus in the 
Lungs of Afacac?^ rhes%is.]~-Cenfmlbl f. BaU. l. Aht. Oiig. 1914. 

■ Apr. 25. VoL 73. No. 6. pp. 384-395. With 1 plate and 3 
text figs. 

After summarising the recorded cases of endoparasitic acariasis the 
authors describe one occurring in the monkey. 

The animal in which the lesions were found was one that was being 
used in a bone-transplantation operation at Breslau. 

In each lung there were found eight to ten round nodules lying 
close under the pleura. They were not connected with a bronchus. 
In colour they varied from greyish-yellow to pale yellow, and on 
section, shewed 'small, dry-looking centres about' the ske of lentils. 
The larger ones had crumbling material in the centre in which the 
acari could be detected with the nucroscop^ 

Histologicah examination s that the smaE were 

com;^Gsed of rounded and spindle-shaped cells, with a few leucocytes. 
At places there were coEeetions of amorphous pigment granules of a 
reddish-brown colour. Tests of this pigment with potassium ferro- 
cyanide gave negative results. The acari were found in the granular 
centres of the larger nodules, but none was found in the small nodules. 
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Material containing a single acanis was injected into tlie thoracic 
cavity of another monkey. Six months later this animal died and a 
single acarns was found in a nodule at the hilus of the left lung. 

A detailed description ' of ' the parasite is given and the name 
Pneumotuher macaci is suggested for it. 


(284) Bouquet (A.) & Negke (L.). Sur la Nature mycosique du Para- 
site de la Lymphangite epissootique. Formation do Goiittelettes 
d’HuIIe et de Filaments. [The Mycotic Nature of the Parasite 
of Epizootic Lymphangitis. The Formation of Droplets of Oil 
and of Filaments.] — Bull. Soc, Path, Exot 1914. June, Vol. 7. 
No. 6. pp. 464'-466. With 10 text figs. 

The authors bring forward the following evidence in support of 
their view regarding the blastomycotic nature of the Cryptococcus 
of Rivolta : — 

In specimens prepared from tubes of agar medium which have been 
thickly sown with pus, incubated at 24^0. for a week, and then kept 
at room temperature for two months, the following vegetative forms 
have been observed : 

In addition to the ordinary budding forms of the parasite there 
are certain organisms which have attained a size of twice the normal. 
These are found to contain ref ractilc droplets or fine granulations. 
At the narrower pole of such parasites there is a cylindrical outgrowtli 
which is granular and measures 2 microns in diameter. The longest 
outgrowth seen measured 18 microns and was divided by a septum, 
into two equal parts. Similar large forms without any outgrowttis 
may be found in the water of condensation and in milk inoculated 
with pus. 

The retractile granules are spherical and at first small, but they 
may run together and form a large droplet nearly filling the crypto- 
coccus. The oily nature of these droplets has been ascertained by 
staining with osmic acid. 


(285) Baueour.^ (A.). The Wild Monkey as a Reservoir for the firm 
of Yellow Fmex.-^Lancet, 1914. Apr. 25. pp. 1176-1178, 

Attention was directed to this subject on account of a negro belief 
in, Trinidad "that an outbreak of yellow fever can be foretold because, 
.large, numbers of red' howler monkeys are always found dead . before 
such, .anmntbreak, occurs, and certain information obtained suggests,, 
that there is possibly some connection between the deaths among the 
monkeys and the occurrence of yellow fever in man. It is suggested 
that workers in other parts of the world should investigate the subject. 

(In the correspondence colnmns of the for May 9, 1914^ 

Low writes to the effect that monkeys can but rarely if ever be 
reservoirs for the yellow fever virus* and brings forward evidence of 
his own to support this view.) 



VoL 2. No. 3.] 


Miscellaneous. 


153 


(286) Giemsa (G*.). Ziir Sctaellfarbung (Romano wsky-FarbEng) von 
Trockenausstrichen. [The Rapid Staining (Romano wsky Staining) 
of Dried ¥ilmB.]—Centralbl, f. Baht. 1. Abb. Orig. 1914. ' May. 
VoL 73. No. 7. pp. 493-496. With 1 text fig. 

In order to avoid certain defects in the method of rapid Gieiiisa 
staining published in 1910 the author has devised a new mixture 
which has the following composition 

Aziir IL-Eosin . . . . . . . . 3 gm. 

Azur II 0.3 ,, 

Glycerine . . . . . , . , . . 25 „ 

Methyl alcohol . . . . . . . . 475 „ 

The solution is prepared warm, allowed to cool, and, after standing, 
is filtered. The solution is supplied under the name “ Farbfixierldsung 
nach GF 

Slides having very thin films upon them are laid with the film S'de 
uppermost in special staining troughs which have ridges running 
across the bottom for the support of the slides. 

The fixing and staining solution is dropped on to the slide from a 
drop-bottle until the whole of the film is covered, care being taken 
that the slide is absolutely horizontal. The trough is covered with a 
lid and left for half a minute, and in no case more than one minute. 

In a wide measuring cylinder a mixture of 10 cc. of distilled water 
and 10 drops of the staining and fixing solution {Farbfixierldsimg), or 
10 drops of the original Giernsa solution, is prepared and this is poured 
into the trough so as to completely cover the slide. Gentle rocking 
completes the mixing of the solutions. The stain is then allowed to 
act for 10 minutes. 

The specimen is washed in water, mopped, dried and mounted in 
liquid paraffin or in balsam that is free from acid. 

This method differs from previous ones not only in the composition 
of this stain, but in the use of a staining mixture instead of water 
after the primary action of the staining and fixing fluid is completed. 
The object of this is to avoid the extraction of the stain from the 
specimen which occurs when water is used. 

In the case of thick preparations they should be placed in distilled 
water or salt solution for a minute and again dried before staining, 
because this tends to dissolve the serous portion of the film which 
otherwise may become stained. Spirochaetes are said to be rendered 
especially distinct by this method.. 

The method is not so good for moist fixed preparations and for 
sections as the old method. ' 
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[Ccmtiimed from tMs Bulletin Vol. 2, No,. % pp. 110-112.] 
Babesiasis (Piroplasmosls). 

(287) Misson (L,) Immunisation Artificielle contre la Piroplasmose 

dn Betail Euiop^on importe an Brasil. [The Artificial 
Immnnisation of Cattle imported into Braai from Europe 
against Piropiasmosis.] — l^olia Microbiological 1914, June 
27. Vol 3. No. 1, pp. 49-75. With 3 plates. 

Foot and Month Disease. 

(288) Favero {¥,). Su la presenza di una sensibilizzatrioe antiaftosa* 

[The Presence of a Sensitiser in Foot and Mouth Disease.]— 
La CUnica Veierinaria, 1914. Apr. 15-30. Vol 37. No. 
7-8, pp. 327-331. 

(289) Kallert (E.)., Unteisnchnngen hher ,Manl- nnd Elanen- 

seuche. 1. Mitteilnng. Ueher die Bedentung der v. Betegh- 
schen Korperchen in der Aphtheniymphe. [Investigations 
into Foot and Mouth Disease. 1st Part. Bignificance of 
the von Betegh Bodies in the Lymph of the Aphthae.] — 
Arbeit a. d, Kaiserl. Gesundsheiimmie^ IM4:, June. Vol. 
47. No, 4, pp, 691-602. With 2 plate8. 

(290) Kallert (E.). XJntersuehungen fiber Maul- und Klauenseuche. 

II. Mitteilung. Beitr^e zur Histogenese und Histologie 
der Maul- und Klauenseucheblase, inbesondere auoh zur 
Frage des Vorkommens von Einschlusskorperehen in den 
spezifisch vexanderten Teilen bei Maul- und Klauenseuche.— 
[Investigations into Foot and Mouth Disease. 2iid Fart. 
Histogenesis and Histology of the vesicles in Foot and Mouth 
Disease, especially in regard to the Occurrence of Inclusion 
Bodies in the specihcially changed Fail s.j — Arbeit a. d, 
Kaiserl. Gesundsheitsamte, 1914. June, Vol 47 No 4, 
pp. 603-613. With 2 plates. 

■ (291) Wehble (,E.) & Kallert (E.). Versuch© mit Trypasafrol” 

und “ Novotrypasafrol ” sowie mit Emanin bei Maul- 
und Klaiieriseuche. [Experiments with “ TrypasafroIJ’ 

“ Novotrypasafrol,” and “Ernanin** in Foot arid Mouth 
Disease,]— jBcrL Tierdrtz, Wochenselir,^ IdM. April 9. Vol 
30. No. 15, pp. 253-257. 

Leishmaniasis, 

(292) Garini (A,). L’Emdtique dans le Traitement d© la Leish- 
mariose outanee et muqueuse. [Emetic in the Treatment of 
Leishmaniasis of the Skin and Mucous Membranes.]— JBwIl 
So€. Path. Exot.f 1914, April Vol 7. No. 4,pp* 277-28L 

Malaria. , 

■ (293) PiTSCHUGiN (P. I.). , ■ Kultivierungsversuche mit, Ptomodww 

/. 'Vivax naoh der Methode von Bass. [Cxiltivation Experi- " 
menu with Plasmodimi vivax according to Bass’s Method,] 
^Centralbl. /. Bait, 1, Abt. Orig., 1914. Apr. 25, Vol 73. 
No. 6, pp. 373-384. 

■ (294)' Stephens (J. W. W.). ' 'A New Malaria Parasite oL Man,-^ ' 

■ Pfoc. Bog. Boc„ 1914, 'Aprils. Vol B, 87. No* B '5:96. 

' pp.375-377> With.Bplates, / 

", (295,")' THOMSON' '(D.)." ' , ,The' Origin ■ and ' Development of ,"'G'araetes ■ 

' ■ . , '■ , ( Crescents ) in Malignant ■ : ■ Tertian M alari a ' ; s ome , ■ ,0 bser- ' ; : 

'' vations on ' Flagellation,' , etc. ' '(Being '"Bart: ,' II"', '.of '"tire 
Eeports on the Malarial Expedition to Panama, 1912.)— 
Ann Trop. M'cd. cwdP’araait, 1914^^^ 
pp. 85-104. With one coloured plate. 
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Babies, False. 

(296) Sangiorgi (G-ixiseppe)* La Filtrabilil^ del Virus della Pseudo- 

rabbia. — Giom, B. Accad, Med, di Torino^ 1914, Mar. -Apr, 
VoL 77, No. 3-4, pp. 69-78. 

(297) kSangiorgi (Griuseppe), Eicerche sulla Pseudorabbia.— PaiAo- 

logica, 1914. June 1, Vol. 6, No. 134, pp. 282-284, 


Trypanosomiasis. 

(298) Carini (A.) & Botelho, jnr. (C,), Sur quelques Trypano- 
somes d’Oiseaux du Bresil. [Some Bird Trypanosomes of 
Brazil.] — Bull, 8oe, Path. ExoL, 1914. May. Vol. 7, No. 
5, pp. 395-398. With 3 text figures. 

((299) Carini (A.) & Maciee (J.). Existence de la Maladie de Chagas 
dans I’Etat de Sao Paulo. [The Existence of Chagas 
disease in Sao Paulo (Brazil).] — Bull. Soc. Path. Exot, 1914, 
Api. VoL 7. No. 4, pp. 289-292. 

{300} Leger (A.) & Leger (M.). Trypanosomes et Haemoproteus 
d’Oiseaux du Haut-Senegal et Niger. [Tiypanosomes 
and Haemoproteus of Birds of Upper Senegal and Niger.] 
—Bulh 8oe. Path. Exot, 1914, June. VoL 7. No. G, pp. 
493-497. With two tables. 


Biting Flies. 

(301) Austen (E. E.). A Dipterous Parasite of Glossina marsUans,-- 

Bull. Entomol. Eesearchf 1914, Apr. Vol. 5. No, 1, pp. 
91-93. With 1 text figure. 

(302) Proggatt (W. W.), Sheep-Maggot Plies in Australia. Bull. 

Entom'OL Eeeeareh^ 1914. Apr, Vol, 5. No. I, pp. 37-39. 

(303) Lloyd (LL). Further notes on the Bionomics of Glossina 

nwrsUans in Northern Ehodesia. — Bull. Entomol. Besearch^ 
1914. Apr, VoL 5. No. 1, pp, 49-60. With 4 plates 
and . I map. 

(304) N'ewhi’kad (R.) and Davet (J. B.), First Preliminary Report. 

,ou tlio Bionomics -of Glossina .mofsUam. --Exports of the 

SlM'pi ig Sickness Gom^yvission of the Eopal Society. . 1914. 
No. 15, pp. 142-157. With 3 plates. " ■ ' ' 

Helminths. . 

(305) Johnston (T. H.). Second Report on the Cestoda and 

Acanthocephala collected in Queensland.-— Trop. 
Med. cf? Parasit, 1914. Apr. 21. Vol 8. No. 1, pp. 105- 
112. With 1 plate. 

(306) Nicoll (W.). The Trematode Parasites of North Queensland, 

11. Parasites of Birds.— 1914. June, Vol 7. 
No. 2, pp. 105-126. With 2 plates comprising 13 figures. 


Protozoa 

(307) :'Delano3^. (F.). h Delanoe (Mme.>. De la Raret6 de Pmmm 

' ■ OariMiohezles- Gobayesde la Rdgion de Paris. ^Absence' 
" ' ^ (ie kystes ehez d’autres . Anitnaux (Lapin, Gxenouilie, • 3 

..'An^uilles).,, ' [The '■■■infrequent Occurrence, of Pneumocystis 
■ oanwil in Guinea-pigs in' .the Neighbourhood of Paris., 

, ■ : Absence 'of Cysts'.in other Species (Rabbit, Frog, and' 'S^ Eels).] 
—Bull Soc. Path Exot., 1914. Apr, Vol 7., ,No..4,, pp. 
,■■'. , 271-272. 

(308) Leger '(M'. ) k ' Leger ' (A.),.'.. ■. Hematozoaires i'es,' , Reptiles ■' du 

, Haut-S^negal-Niger.'' '[Iiaemato,z,oa of ■Reptile's '■ .in' Upper 
■ ' S<^negal and ' Niger.]—, Btiil Soe,. Path Exol, 1914. ' " June. 
:t^:,,.'V'oL:7. :■ 'Nov 6,:pp. '488<-493.';":With 6 texthgiires, ' 
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(309) Mine (N”.)* Beitr^e zur Kenntiiis tier Blutparasiteii der 

Vogei in Japan. [The Blood Parasites of Birds in Japan.] — : 
Afck /. ProUsten/mndet, 1914. May 14. YoL 34. No, 2,. 
pp. 198-211. With 2 plates in colour comprising 109 
tigures. 

(310) Moldovan (J.). Untersuohungen ixber den Zeugnngskreis. 

des Leticocytozoon ziemanni (Laveran). [investigations re- 
garding the Developmental Cycle of Leucocytozoon ziemanni.} 
— Afeh.f. Protistenkiinde, 1914. June 17. Vol. 34. No. 3^, 
pp. 249-262. With 2 plates. 

(311) ScHEFEBLiNO. Blutkorperchen und Biutparasiten.. [Blood. 

Corpuscles and Blood Parasites.]— /. Veterindr- 
hundef 1914:, May. Vol. 26. No. pp. 214-219. 


Inelassed. 

(312) Carpano (Matteo). Su di alcuni Bpirocheti linvenuti in 

Neoformazioni papilloinatose degli Equini. [Certain 
Bpirochaetes met with in PapiUomatoiis Neoplasms- 
in Horses.] — Annali d'lgiene Sperimeutale^ 1914. Vol. 24 
(Nuova Serie). No. 2, pp. 275-283. With 1 plate and 1 fig, 

(313) Carpano (Matteo). Die nekrotisch-gangranosen Affektionen 

in der Veterinarpathologie. Die fuso-spiiiliaie Symbiose. 
[Neorotio and Gangrenous Affections in Veterinary Pathology. 
The Pseudo-spirillar Symbiosis.]— /. Baht» 1. Abt. 
Orig. 1914. June 13. VoL 74. No. 3-4, pp. 226-241. 
With I plate. 

(314) Clandon. Sur certaines Maladies du Mouton au Maroo. 

[Certain Diseases of the Sheep in Morocco.]— -Kecew-k If 
Fa, 1914. Apr. 30. VoL 91. No. 8, pp. 151-156. 

(316) Grosso (G.). Pathologisoh-anatomisohe Veranderungen des 
Darmes und der Lunge des Affen (Macacus) diirch tierische 
Parasiten verursacht. [Lesions in the Intestine and Lungs 
of the Monkey caused by Animal Parasites.] — Zeitsehr, /. 
Infektionskrmihk parasit Krankh. w. Hyg, d, Eamt., 1914. 
May 8. Vol 16. Nos. 3-4, pp. 261-267. With 2 plates 
comprising 7 figures and 4 text-figures. 

(316) Meissner (W.). Das Namelgestut Kalkfontein-Nord der 
Kaiseriichen Schutztruppe in 'Deutsch-Siidwestafrika. [The 
Kaikfontein-Nord Camel Stud of the Impeiiai Defence 
Force in German South West Africa.] — Zeitschr, /. Veierm-, 
drk'ttnde, 1914. Apr. Vol. 26. No. 4> pp. iOl^lGS. 
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BABESIASIS (PIROPLASMOSIS) AND ANAPLASMOSIS. 

(317) Lavekan (A.) & Pbanchini (G.). Contribution h FEtude des 
“ Marginal Points ” des H^maties des Mammifkes. [Contribution 
to the Study of ‘^Marginal Points” in the Blood Corpuscles of 
Path ExoU 1914. July* VoL 7. No* 7. 

pp. 680-“584> 

This paper contains a brief resume of the references in literature 
to marginal points and to bodies having a close morphological resem- 
blance to them* 

The authors^ observations have been carried out upon the blood 
of young animals of different species, and they have been able to 
find bodies having the morpholo^cal characters of marginal points 
in a number of them. 

The blood of ten white mice weighing from 2 to 10 grammes was 
examined. In four of these anaplasma-like bodies, which the authors 
definitely describe as anaplasms, were not rare, and in the remainder 
they were present in small numbers. They were found in very small 
numbers in the blood of one of three adult white mice. 

The authors have also discovered similar bodies in young grey mice 
and white rats, and in the blood of young rabbits and gumea-pigs, 
moles, cats, dogs, calves, goats, pigs, donkeys, and monkeys. 

The morphology and staining reactions of the bodies are briefly 
'described*''. 

The authors conclude that bodies morphologically identical with 
those described by Theiler occur in the blood of young mammals apart 
from any infection, and that it does not appear to be possible to con- 
sider these as being of a parasitic nature. But it is said that, from the 
observations of Smith and Kilborhe, and a number of other authors, 
it is possible that anaplasma-like bodies may represent a stage in the 
development of certain piroplasms. 


'.a: 
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(318) Carpano (M.). Le RecMive nella PiropIasmosL Su di im Tipico 
Caso d! Reeldiva mlVAslm. [Relapses in Piroplasniosis. A Typi- 
cal Case of Relapse in the Donkey .] — La Glinica Veterinana, 
1914. July 15. Vol. 37. No. 13. pp. 535-542. With 1 chart 
and 1 text fig. 

In some of his previous papers the author has called special 
attention to the presence of latent forms of the parasite which occur 
in the blood of animals, and especially horses, affected with piroplas- 
mo>sis, these forms having the morphological characters of anaplasins. 
They become active when for any reason the vitality and 
resistance of the host is lowered. A donkey which failed to hecome 
infected when inoculated subcutaneously with, blood containing a 
small number of Babesia eabalU, and also when subsequently inoculated 
intravenously with blood containing large numbers of NuUallia equi, 
and was therefore immune to these parasites, had a relapse following 
an intravenous injection of streptococcic endotoxin derived from a 
•very virulent strain. 

Parasites of the Nuttallia type were found in the blood on the 12th 
and 13th days after the inoculation; and there was some amount of 
vsystemic disturbance. 

The animal had been at the laboratory for 14 months before the 
injection which gave rise to the relapse was administered, and during 
that time it had not been exposed to infection by means of ticks. 

(319) Marpinez (1. G.).. Canine Babesiasis in Porto Rico.— Jif. 

Med. SHyg. 1914. July 1. Vol. 17. No, 13. p. 194. 

Martinez briefly records the discovery of Babesia cwnis in the blood 
of dogs during the routine examinations for epizootic diseases and 
for rabies. 


(320) Gooball (A.). The Trypanblue Treatment in Piroplasmosis of 
■Domesticated Animals in South Africa. — Bamsiiology, 1914,., Muy. 
Vol 7. No. 1. pp. 62-68. 

The notes contained in this paper are the outcome of the writer’s 
experience of the use of the drug under practical conditions in country 
.'districts. ;■ 

The solution used in every case was a 2 per cent, solution, made 
up with rain water, filtered and sterilised. 

For dogs the dose used varied from 5 to 30 cc. according to the 
patient’s weight, and was given subcutaneously. 

Horses and large mules received 200 cc. ; donkeys, ponies and small 
mules, 160 cc. ; and cattle, 60 to 260 cc. In each of the latter cases 
the drug was given intravenously?^* 

Good results have been obtained with all the species mentioned, 
and details are given of a few cases in each species. Conclusions 

L Parasites are not always present in the peripheral blood of dogs, 
and are often extremely difficult to find in other animals, especially under 
^conditions encountered in the field. If well-marked clinical symptoms 

eat&faefeily .demonstrated. 
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2« A largo dose of a weak solution of Trypaixblue sliould be administered. 
Tlie writer cannot lielp tliinking that the failures attributed to the drug 
by other observers are due, in many cases, to too small a quantity of the 
solution being injected. 

3. After an experience of the treatment in some hundreds of oases, the 
writer feels justified in stating that animals do not sufier from relapses 
if a sufficient quantity of the solution is used. 

4. The dog can become infected a second time after Trypanblue treat- 
ment, but this second infection is also amenable to the drug.*" 


TEYPANOSOMIASIS. 

(321) Beuce (D.), Hamerton (A. E.), Watson (D. P.) &Lady Brtjce. 
Trypanosome Biseases of Domestic Stock in Nyasaianffi III— 
Trypanosoma peconm. Development in Glossina morsitans, — Proc. 
Roy. Soc. 1914. Aug. 6. Series B. Vol. 88. No. B 600. pp. 33-37* 
With 1 coloured plate. 

In a previous paper the authors have described the morphology and 
pathogenic range of this trypanosome, and in the , present paper an 
account is given of its development in G. morsitans. 

The trypanosome belongs to the group which does not invade the 
salivary glands. The development first takes place in the gut j and 
then extends forwards to the proboscis and hypopliarynx, where the 
development into “blood forms” occurs* 

Sevexi transmission experiments were carried out, and of these five 
were positive. Two of these were at laboratory temperature, and in 
the remainder the flies were kept in an incubator. Ten per cent, of 
the flies used were found to be infected. 

From the details given it appears that a period of from 19 to 53 days 
may elapse before flies become infective. 

In the positive experiments the majority of the flies showed infection 
of the proboscis, and all showed infection of one or more portions of 
the intestine. The salivary glands were always negative. 

In the negative experiments there was mfection of the labial cavity 
of one only. One or more parts of the intestine showed infection in 
every case, but the salivary glands were uniformly negative. 

The coloured plate shows the cycle of developmental forms of 
T. pecoTum in G. morsitans. In the intestine long parasites which are 
indistinguishable from the corresponding forms of other pathogenic 
parasites occur. When attached to the labrum the crithidial form 
is assumed, and in the mohoscis the “ hlo^ the 

only infective form, are developed. 

(322) " Brxtob "{D ^WatIon {D P.) . Sc Lady B'lnxciJ'. ' 

; ■ ' Ghssma-Pre^^^ .of ''Trypanosome ' Di^eas 

'/v'Nyasalafid.”^^ :Soo*:;:';A9I4. ; Aug.;''6., .^.^BeriesB. 'Vg1""''88. 

No. B 600. pp. 20-32. With 1 coloured plate. 

G. brevipalpis is found in a tract ,oI country estimated at about 5 
square miles at the mouth of the Lingadzi river on the west shore of 
Lake Nyasa. This area is traversed by two main roads, one running 
(0107) , A 2 
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east and west and tlie other parallel to the shore and about one mile 
west of it. 

During the day no specimens of the fly are ever seen, but as evening 
approaches specimens may be seen sitting motionless in the road. 
They do not settle upon or follow passers-by, and would take no notice 
of a dog repeatedly walked through their haunts towards evening.. 
They do not move about in search of food, nor do they chase each 
other. 

Dive hundred flies were caught and every one was a male. Some 
of them were found on dissection to contain mammalian blood. When 
kept in captivity they remain dormant on the sides of their cages 
during the day, but become active at night. If the side of the cage^ 
be placed up against a dog or a goat they will feed with avidity at 
any time during the day or night. 

Examinations made to ascertain the natural food shewed that of 
59 flies examined seven contained blood. In six cases it was probably 
that of antelope and in the other human. 

Of the several hundred flies dissected, only four were found to be 
females, and it would appear that while the males are found on the 
paths the females remain in the jungle. The same kind of thing was 
observed to a lesser extent with G. morsitans. 

Dissections of wild flies shewed that 44 out of 496 were infected 
with trypanosomes. 

While trypanosomes were found in the proboscis, and in one instance 
in the salivar;^ glands, the great bulk of them occurred in the mid and 
fore-gut, and in the smaller number of cases in the hind giit , 

It is stated that in 19 cases it was possible to make a more or less 
correct guess at the identity of the trypanosomes found in the flies. 
These are T. brucei vel rhodesieme, 1 ; T. pewnmi, 9 ; T. simim, 1 ; 
and T. grayi 8. In 10 flies the flagellates were considered to belong 
to a pathogenic type of unknown species, and in the remainder no 
opinion could he expressed. 

Dive experiments were made with flies brought from the lake shore ; 
in each case a monkey, a dog, and a goat being used for feeding exper- 
iments, In only one case was the result positive, T. pecorum being 
found. 

A number of experiments were carried out to ascertain whether 
G. brevipalpis is capable of acting as a carrier of various pathogenic* 
trypanosomes. 

T. brucei vel TJiodesiefise.-^'WM flies were used in the expeximents,. 
as it was found to be impossible to breed flies for the purpose, both 
on account of the distance that they had to he carried from the lake 
to the laboratory (50 miles), and on account of the scarcity of the 
."■flies,.. .. ■ ■ ■ ■■ 

Wild flies were fed upon animals infected with the trypanosome 
causing disease in man in Nyasaland and then upon healthy animals. 
In six experiments 232 flies were used, hut the result was negative 
in every instance. Fifty-three flies were dissected and eight infected 
flies were found. In one of these there was infection of the pr-oboscis 
, and alimentary tract, in one infection of the salivary gland and cf 
the alimentary tract, and in the xemainder infection of the aimentary 
tmd; The two flies :in wkidh '&m was infection other than 
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that of the intesbine were found in one batch. That in which the 
.salivary glands were found to be infected was dissected at the 33rd 
day, and the other at the 46th day. The former of these had the 
.salivary glands swarming with trypanosomes, and, although inocu- 
lation of a rat failed, it is thought probable that it represented a true 
development of the Nyasalaiid trypanosome, the development not 
having reached the infective stage. 

In a coloured plate are shewn the morphological details of the 
trypanosomes occurring in the fly. 

In the intestine of the fly long slender forms are found, and these 
invade the salivary glands. Here the parasite acquires a ciithidial 
form, in which the posterior extremity is attenuated while the anterior 
end becomes broader. Later the posterior portion becomes short 
again and the parasite is short and thick. The parasite then becomes 
rounded in form, and masses of them in this condition are found in the 
lumen of the glands. These masses break up into individuals in which 
the micronucleus is again XDOsterior and the parasite gradually assumes 
the fully developed tryx^anosome, or blood form.” It is pointed 
•out thab although wild flies were used, this is the only type of trypano- 
some which invades the salivary glands of the flies in the district and 
that therefore T. peconmi, T. simiae, and T. caprae are excluded. 

T. brucei Zululand, 1913. — Three experiments were carried out, 
using 200 flies. One was positive and two negative. 

Only 12 flies were dissected, and in one long trypanosomes apparently 
of the pathogenic type were found in the intestine, but it was impossible 
to identify them. A dog became infected 58 days after the flies had 
been fed ixpon an infected dog. Only two flies of this batch were 
dissected^ and both were negative. It' is. probable that the dog was 
infected by a fly in which development of T. briwei Zululand, had 
.taken place, as if t,here- had been a. fly in the. cage., naturally infected 
wit,f:i the Hyasaland strain, the -dog ought to have shewn, try|)ano.somes 
earlier than the 58th day. , 

Further experiments of the same kind shewed that (7. hrevipalpis 
is capable of acting as a carrier for both T. peconm and T. caprae. 
The flies dissected in these experiments shewed trypanosomes in the 
proboscis and intestine, but not in the salivary glands. 

(323) Chalmers (A. J.) & 0'FARRELn.(W. K.). Sleeping Sickness in the 
Lado of the Anglo-Egyptiau Sudan. — JL Trop. Med. & Hyg. 1914. 

,' Sept. , 15. ■: Vol.17. ' No. 18 . pp. 273-™284. .W,ith 1 map .'and 
^ S' charts..;' ■, ■ 

." Tnrthis.pap,er .''are,'eoxnpared''5^h^t*ofeienae'ahd 'the Yeh, strain,,; o.f;' 
trypanosomes. . The " former ■was, -brought from Xiv6rpooNand',,'.the' 
latter was obtained from patients at Yei in the Lado district of the 
Mongalla-'^rovince^ .'.'V, y 

The experimental work was done at Khartoum owing to the pos- 
sibility of introducing T. rhodesieme into the sleeping sickness area. 
The patients infected with the Yei strain were not brought to Khar- 
toum for examination because of the^ danger of spreading the disease, 
and because it was not desired to interfere with their treatment. 

All the blood films were fixed wet with osmic acid vapour for about 
four seconds and then transferred to absolute alcohol, in which they 



162 


Dec, 1914» 


Trypanosomiasis, 

were kept for two to five minutes. Giemsa’s stain was used in two 
dilutions ; either 1 drop to 1 cc. with the addition of a drop or two 
of 1 per 1,000 potassium carbonate, in w^hich they were stained for 
an hour or longer, or 2*5 cc. to 100 with 5 drops of carbonate solution 
in which they w'ere stained for 5 to 24 hours. 

A summary of the state of affairs regarding African human trypano- 
somes and an interesting account of the history of the occurrence 
of sleeping sickness in the countries adjoining the Lado are given. 

From these it appears that there are two main areas of infection 
in the Mongalla Province, namely a western area centered round 
Yei, and an eastern area adjoining Kajo-Kaji. ^ 

The Yei strain was obtained from a monkey inoculated by Ranken 
from a patient at the Sleeping Sickness Segregation Camp at Yei. 

It would appear that these two districts obtained their infection 
originally from two difierent sources. The first appears to have been 
infected from the Belgian Congo and possibly through the medium of 
Baganda traders. The source of the infection of the second district 
appears to have been Uganda. 

The infected animals, two monkeys and a dog, were inoculated 
from an untreated case. 

The authors state that the strain may represent the strain present 
in Uganda or that on the Congo, but they consider this to be of little 
importance as they believe that the Uganda infection was originally 
derived from the Congo. 

Morphology.' — The parasite varied in length from 18 to 36 microns, 
and in width from 1 to 2*5 microns. The average length of 1,000 
trypanosomes, measured 100 daily, in the blood of an infected monkey 
was 25 microns. Measuring was commenced on the first day that the 
animal shewed a heavy infection, viz., the 10th, and it was contiriued 
to the 19th day. The monkey died on the 33rd day. A posterior- 
nuclear form was never observed. 

Animal experimentation shewed that the virulence of the trypano- 
some for dogs, cats, rabbits, geibils, jerboas, white rats, and monkeys, 
is less than that of I, rhodesiense, but greater than that of T, nigeriense 
Scott-Macfie. , ' 

In the dog the period of incubation was 12 days, and the animal 
often lived several months. In the monkey the period of inmibation 
was nine days, and the duration of life averaged about 35 days. In 
the gerbil the period of incubation was 7 days, and the duration of 
lifeA4; 

A dog was rendered immune, i.e., its peripheral blood failed to 
shew trypanosomes for more than 60 days after its fifth inoculation 
with the Yei strain. The last tested gerhil inoculated with the blood 
of this dog failed to become infected. 

The serum of this dog destroyed the Yei trypanosome in vitro in 
20 minutes, but was without effect upon T. rhodesiense after an hour. 

^At a time when the immunity was incomplete the serum was mixed 
with the different strains of trypanosomes and immediately inoculated 
into gerbils. In the case of the Yei strain an infection resulted, and 
the animal was recovering from it when it died of heat stroke along 
with 49 other animals* This occurred on the 39th day. The 
riiodfesimse mixture resulted in an inf option which proved fatal on the 
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When the immunity was complete the serum was mixed Avith infected 
Wood in the proportion of 10 to 1, and after 30 minutes ■was injected 
into gerbils. No trypanosomes were seen in the blood of the gerbil 
inoculated with the Yei strain, but it was killed accidently on the 
13th day after inoculation. No trypanosomes were found in the 
internal organs, but smears from the lungs shewed perculiar bodies 
contained in cells which resembled the granules found in the spleens 
of patients and of animals inoculated with kala azar. With 
T. rfiodesiense the gerbil died of infection on the 10th day. 

Cross immunity is to be dealt with in a subsequent paper. 

Cytolytic sera. — Human serum was not found to have any try- 
panolytic effect upon either of the human strains of trypanosomes or 
upon two strains of mule trypanosomes, but it did appear to have a 
distinctly beneficial effect upon the Yei strain, as after an hour the 
trypanosomes were more active than at the commencement of the 
observation. 

It is recorded that a strong though incomplete agglutination was 
observed to be produced by a normal human serimi upon a mule 
strain of trypanosomes, and it is pointed out that if this is admitted 
agglutination is useless as a specific test. 

No experiments have been carried out regarding the transmission 
of the trypanosomes. 

A detailed comparison is made with each of the other human try- 
panosomes, excluding the original strain of Dutton, 1902, which the 
authors have not been able to trace. 

The conclusions arrived at may be summarised as follows : — 

, The strain sent in by Ranken and the Congo strain are the same, 
and probably they and the Uganda strains are identical. There 
being no data of which the authors are aware to compare these strains 
with r. gambimse^ 'Dutton, 1902, they think that provisionally it 
would be safer to keep the name Y. castellanii, Kruse, 1903, for these 
strains until more light is thrown upon the question as to what is 
T* gambiense, Dutton, 1902. .. 

It appears that sleeping sickness in Africa can be divided into 
three .categories. ■ 

(1) Southern sleeping sickness caused by T. rhodesiense and spread 
hjG^morsitans. 

(2) Equatorial sleeping sickness caused by T. castellanii, Kime, 
1903, and spread by yallpaKa. 

(3) Northern sleeping sickness which may be caused by as yet 
imperfectly known trypanosomes, named :~ 

(a) T. gambieme, Dutton, 1B02. f 

T. mgerimse, Scott‘-Macfie> 1913, and possibly other trypano- 
/Somes. 

The authors believe that Beucb^s method of charting trypanosomes 
and Laveran and Mesnil’s method of cross-immunity testing are 
both of distinct value in the comparison of parasites. \ 

The question as to why some oases of the disease in the Lado Enclave 
are exceedingly chronic while others are very acute may he answered 
in two ways. The more probable reason is that the chronic cases 
occur in the area that has been longest infected, while the acute cases 
occur in the area which has recently become infected. 

The less likely answer is that there are two forms of the disease. 
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(324) Mbsnil, (F.) & Ringenbach (J.). Siir l& Trypanosoma rlmles- 
iense et ses Afllnlt^s avee ie Tr, gambiense. Quatri^me Mote. [Try- 
panosoma rJiodesiense and its Affinities wiili T. gambiense, Fourtli 
Soc, Path. Exot. 1914. July, Vol. 7. No, 7. 

pp. 612-618. 

The authors refer to a paper published by them in 1911 in which 
it was recorded that a monkey wliich had a strong immunity to two 
strains of T. gambiense subsequently became infected with T. rhodes- 
iense although the period of incubation and the duration of life were 
longer than in monkeys having no immunity to T. gambiense. 

Reference is also made to Laveran\s experiment in wliich a goat 
immune to T, gambiense contracted a fatal infection which lasted 
only 35 days when inoculated with T. rhodesiense. 

The conclusion is drawn from these results and from those of Mesml 
and Leger, in which mice inoculated with T, rhodesiense and cured 
with arsenophenylglycin were tested as to their susceptibility to 
■T. gambiense^ that the two viruses constitute distinct but closely 
related species. 

The present paper records experiments carried out with a strain of 
T. rhodesiense (Case 16, W. G.) obtained from Wenyon, and the strain 
originally studied by the authors in 1911-12, 

In the opinion of the authors, negative results obtained with cross 
immunity experiments are less conclusive than positive ones. 

In the rat 'Wenyon found that the duration of life varied from 
12 to 39 days, but in the series of passages through the rat carried out 
by the authors the period ranged from five to 18 days only* 

In the mouse the course of the infection is still more variable than 
in the rat. The duration of life varied from four to 25 days, and in 
cases in which the animals survived for -more than 15 days crises 
occurred during which trypanosomes were not discoverable in the 
blood by microscopical examination. In the course of the later 
passages the duration of life was longer than in the earlier ones. 

A similar variability of efiect was also observed in the guinea-pig. 

The authors’ own strain, on the other hand, was markedly constant 
in its effects. Mice were regularly killed in four days. 

Guinea-pigs died in 28 and 22 days, as compared with 19 and 79 
days with Wenyon’s strain. 

A series of experiments was carried out with four goats, two of 
which were immune io T. gambiense and two susceptible. Each of 
the strains of T. rhodesiense was used to inoculate an immune and a 
susceptible goat. 7 

Goat Bw immune to ^ the authors’ 

strain of T, rhodesiense became infected and died. Trypanosomes 
appeared in the blood in small numbers a month after inoculation, 
and they were observed on a number of occasions afterwards, but 
apparently always in small numbers. The goat died six weeks after 
the appearance of trypanosomes in the blood. There was oedema of 
the face and simple keratitis. Duration of life, 68 days. 

Goat Bh Non-immune to T. gambiense. — Infection resulted, but 
trypanosomes were not numerous in the blood. There was slight 
oedema of the face, but there is no mention of keratitis. The animal 
died in 42 days. 
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Goat C. Imniune^to r. ^ramStme.— Inoculated with Wenyon’s 
■strain. Although a single trypanosome was seen in the blood on one 
occasion only about seven weeks after inoculation, the infectivity of 
the blood was repeatedly proved by the inoculation of mice. The 
animal died on the 54th day. 

Goat G\ — Non-immune goat inoculated with Wenyon’s strain of 
T, fhodesiense. Microscopic examination of the hlood was negative 
throughout, but its infectivity was proved by the inoculation of mice 
from tiiiie to time. The animal died on the 61st day. 

It is concluded from these experiments that the evidence tends 
to show that T, fhodesiense and T. ganibiense are distinct, 

A few serum experiments were carried out, and it was found that 
the sera of the two non-immune goats possessed no activity against 
T, gambiense. The sera of Goats B and were found to be active 
against T, fhodesiense of the authors’ strain, but to be practically 
without effect upon Wenyon’s strain. The sera of Goats 0 and 
were found to be fairly active against Wenyon’s strain, but very 
slightly against the authors’ strain. 

In 1911 the authors stated that their strain of T, fhodesiense behaved 
like an animal trypanosome of the nagana type from the point of 
view of the action of human serum upon it. Wenyon’s strain was 
found to have practically the same property. 


(325) B:eijce(D.), Hamebtoh (A.E.), Watson (D. P.) & Lady Bbuce. 

Infectivity of Glossina mofsitans in Nyasaland during 1912 and 

■ IQU.—Proci Rogi Soc, 1914. Aug. 6. Series B. VoL 88.' 

No. B 600. pp.43--48. '■ 

During 1912, 1,975 flies, were caught and' dissected, ' .Of ' these 86 
per cent, .were males and 14 per-. 'cent, females. 6^53. per cent, were 
found to be infected with trypanosomes. In 1913, 1,060 flies were 
dissected, and 8*58 were found to be infected. 

During 1912, 60 attempts were made to determine the infectivity 
of the flies by injecting the intestinal contentB into animals, but only 
three inoculations were positive. This was no doubt to a large extent 
due to the fact that the intestinal forms are not infective, a point 
suhsequently discovered. In only two cases were the salivary glands 
.found to, be infected.,' Inoculation of these., glands,' into rats e.onfirmed''' 
.thC' diagnosis-, that ,'the,', infection-, was T. brucei vel fhodesiense. ,' 

■ In '1913, an attempt was'' made to '-diagnose directly the' species, of 
.'trypanosome' with' w,Mch the'' fly were infected, 'and no inj.eotions were 
made., . 

Inya$i.o,n of the,saHvary,glan'ds could "only b,e,'!r. hrucei vel rhodesieme.;. 
invasion of the intestine, labial cavity and hypopharynx meant 
T . §ec(yrum, :"or ' ' and ,sme,,. would, ,distin,guish betw-een ' thes,e. 
Lastly, if only the labial cavity and hypopharynx were seen to contain 
'flageflates', ' '.y. , ae was.' 'Ind^^ 

T. brucei vel fhodesiense was found once, T. peeomm six times, 
T, simiae 12 times, and T. caprae 14 times. 



166 Trypanosomiasis. [Dec. 1914. 

(326) Bruce (D.), Hamerton (A. E.), Watson (D. P.) k Lady Bruce. 
Trypanosomes found In Wild Glossina moritms and Wild Game In 
the '' Fly-Belt ” of the Upper Shird¥alley. — Proc, Roy, Soc, 1914. 
Aug. 6. Series B. VoL 88. No. B 600. pp. 38-4L 

The “ fly-helt ’’ in question extends along the Upper Shir6 Eiver 
Valley from Lake Panialombe to the Murchison cataracts. It is about 
100 miles south of Kasu. It is separated from the “ fly ” area on the 
west shore of Lake Nyasa by a range of hills where fiy is absent, but 
which forms no obstacle to the passage of infected animals from one 
area to the other. 

Game is abundant in the district, particularly in the dry season. 
Oases of trypanosomiasis have been observed in man, and the natives 
are unable to keep cattle. Their goats and dogs are constantly being 
destroyed by trypanosomiasis. 

Seven experiments were carried out, but only dogs and goats were 
used, as there were no monkeys available. The different batches of 
flies, which numbered from 73 to 660 in a batch, were allowed to feed 
upon a dog and a goat twice. 

Six of the dogs became infected with Tnjpanoso?m brucei vel rho- 
desiense. Two of these were at the same time infected with T, pecorum^ 
and one contracted a pecorum infection alone. These were the only 
trypanosomes found in the dogs. 

Six of the goats became infected with T. pecorum; one of these also 
had T. simiae, four were infected with T, caprae^ and one showed a 
caprae infection only. 

These experiments show that the fly in the Upper Shire district 
carries the same species of trypanosomes as those found in the flies 
from the Proclaimed Area. 

A zebra, 7 impala, 2 koodoo, and 6 waterbuck were examined for 
trypanosomes, the examination involving the microscopic examination 
of blood preparations. T, brucei vel rhodesiense was found in one 
waterbuck, T, pecorum was found in 2 impala and 2 waterbuck, 
T. caprae was found in an impala, a koodoo, and a waterbuck, and 
r. was found in one waterbuck. 

■■s', 

(327) Bruce (D.), Hamerton (A.E.), Watson (D.P.) & Lady Bruce. 
The Food of Glossina morsitans,—Proc. Roy. Soc. 1914. Aug. 6. 
Series B. Vol. 88. Ho. B 600. pp. 41-42. 

Eive hundred flies, freshly caught in the Proclaimed Area, were 
killed by chloroform and a smear made from the intestine of each. 
These were fixed with osmic acid and alcohol, stained with Giemsa, 
and examined for the presence of blood corpuscles. 

The proportion of male to females was roughly two to one. 

Of the 500 flies examined, 57‘6 per cent, were found to contain 
mammalian blood in a recognisable state. No measurements of the 
corpuscles were made owing to changes in the corpuscles induced by 
digestion, but cells of the small type such as are seen in the blood 
of antelope predominated* 

In three cases nucleated red corpuscles were found, and in one of 
these only were there no mammahan corpuscles present at the same 
time. Measurement of these corpuscles showed that they were in all 
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probability avian and not reptilian. No vegetable matter was found 
in. any of the flies. 

From experiments carried out with laboratory flies it appeared 
that blood was not recognisable after the third clay. Hence it may 
be inferred roughly that half the flies examined had fed within three 
days, and that therefore flies naturally feed at least once in six days. 

Trypanosomes were recognised in 2*8 per cent, of the flies, and it 
is probable that a higher percentage was actually infected. 

(328) Owen (G, E.). Mechanical Transmission of Trypanosomiasis. — 
Jl. Comp. Path. <& Therap. 1914. Sept. Vol. 27. No. 3. 
pp. 259-260. 

The author's object in writing this paper is to point out the possibility 
of mechanical transmission becoming serious under suitable con- 
ditions, rather than to lay stress upon its frequency and importance. 

During the period 1908-1913, cattle to the number of 2,500-3,000 
died from trypanosomiasis in the Barotse reserve of Northern Rhodesia, 
although the district is free from Glossina morsitans. Special interest 
attaches to the fact that the mortality began each year about the 
beginning of February and ceased after June. The wet season, when 
flies are most numerous, lasts from December to March. 

There were in the district some dozen horses, some being bred every 
year, and large numbers of sheep, dogs and goats, but no natural case 
of trypaiiosomaisis had ever been encountered among these animals. 
The explanation of this fact did not lie in the trypanosome being 
pathogenic for cattle only, as the author found all the other species 
susceptible to it, and particularly the dogs. 

In seeking an explanation of these facts the first point of importance 
is that the trypanosomiasis was definitely confined to certain herds, 
others grazing over the same ground being free, and in every native 
herd there was a history of exchanging cattle with, or hiring to 
traders and transpoit riders. 

In 1908, an owner came into the district with sick cattle. He lost 
the majority of them from trypanosomiasis in three years, and with 
his advent the disease became very noticeable. 

In 1912, when the writer went to investigate, he at once resorted to 
isolation, with the result that in 1913 he had over 800 head of cattle 
without loss in an area which had been the centre of the disease the 
previous year. These animals remained out of a lot of 1,100. They 
were carefully watched for about six months after the fly season, all 
infected and suspected animals being removed before the flies became 
numerous" again. 

■■■During April and' May, saw 200 eases, ' Whereas 
from ■Febraary to, May.'''m 1913 only' five cases were seen, .all 

'occurring in a^susf^cted, herd. '■'l' 

Had:h:;fly ,or:,a.. tick: been: associat}ed^ in' the ^transmission, , the, disea,se,' 
could not have remained confined to certain herds while others on 
the same veld remained unafiected. 

Tabanidae, Haematopota and Sbomoxys are the commonest flies 
in the district. 

During the months when the flies are most numerous and during 
the hot period of the day, the cattle crowd together for mutual pro- 
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tection. To watch a herd crowded together and see the Tabanidae 
swarming on them is sufficient to impress one with the fact that the 
conditions are very favourable for mechanical transmission. 

The follovdng experiment was made : — 

Two kraals were erected vrithin 10 yards of each other. In one 
two healthy cows and a heifer were placed, and in the other two healthy 
cows and two infected cows. The cattle from the two kraals 
grazed over the same ground, but never at the same time, and the 
kraals were occasionally changed. 

The two healthy cattle in the second kraal hecamc infected, but 
the healbhy animals in the other kraal remained uninfected. The 
object of exchanging the kraals was to ascertain wliether mosquitoes 
in the kraals would act as transmitters. 

Dogs, sheep, and goats were exposed to infection by mixing healtliy 
with clean, but no infection resulted. 

It was noticed that while dogs allowed Stemoxys to feed upon them 
freely, they bit at any Tabanidae coming near them. No positive 
results were obtained with experiments carried out to test cyclical 
or mechanical transmission with either of these species. 

The author came to the conclusion that the trypanosome, which 
was not identified, but was responsible for a chronic infection in the 
cattle, was transmitted in a mechanical manner by Tabanidae, 

(329) Cross (H. E.). Experiments on the Treatment of Surra in 
Camels.— Mmom Dept. Agric.^ India. Veterinary Series. 1914. 
Sept. VoL 2. No. 6. pp. 155-198. With 2 figs. 

This paper contains an account of the experiments carried out witli 
the following six methods of treatment 

L, One dose of soamin followed by gradually increasing doses of 
arsenious ucid ; the treatment being commenced when the trypano- 
somes were present in the peripheral blood, 

. 2. As above, but t;reatment started when the trypanosomes were 
absent from the circulation. 

3. Gradually increasing doses of arsenious acid ; treatment being 
started when the trypanosomes were present in the blood. 

4. As No. 3, but started when trypanosomes were absent from the 
peripheral blood. 

5. Combination of soamin, tartar emetic, and arsenions acid ; treat- 
ment being started when trypanosomes were present in the blood. 

^ 6. Soamin and arsenious acid given alternately, with one day 
interval between each ; , treatment being .started when, trypanosomes ' 
were present, in"the'blood. ^ 

■A.s'aprelimmaxy investigation a' number of .experiments were ■ mad©,, 
to ascertain the minimum lethal dose of arsenious acid when adminis- 
tered intravenously. 


^^'Eeforence to the list of treatments given at the commencement of 
the paper appears to indicate that there has been a little confusion in the 
numbering of treatments 3 and 4, as in the detailed statements of the 
experiments under these numbers the factor regarding the presence or 
absence of trypanosomes at the time when treatment was started appears 
to have been reveised. The numbering given in the original has been 
followed in this abstract. 
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Tlie tolerance of the camel for arsenious acid is very variable and 
consequently each case has to be treated upon its merits to some 
extent. It was found, however, that as a general rule 1*2 grammes 
per 1,000 lb. body weight can be safely given, but in some cases larger 
doses (1*7 gm.) were tolerated. 

The arsenious acid was used in every case in a 1 per cent, solution 
dissolved in alkali. Ta,rtar emetic was also administered in a 1 per 
cent, solution. The solutions were filtered and injected at 37*^ C. by 
means of Ehrlich’s injection flasks. 

In treating cases of colic large doses of chlorodyne (3 to 4 ounces), 
containing 1 grain of hydrochloride of morphia to the ounce, should be 
administered. In cases of unsteadiness 2 grains of strychnine should 
be given subcutaneously. 

A liberal diet should be allowed during and after treatment. 

Treatment 1. — The dose of soamin used w^as 100 cc. of a 5 per cent, 
solution and the dose of arsenic ranged from 0*4 gm. to, in some cases, 
over 2 gm,, about 10 doses of arsenic being given, and one day elapsing 
between consecutive doses. 

In all, 21 animals were treated. In 12 cases there wwe relapses, 
in two cases the animals died, and in the remaining seven cases there 
was no relapse recorded for periods varying from 111 to 281 days* 
The percentage of animals in which no relapse was recorded was 33. 

Treatment 2.— Nine animals were subjected to this metho.d of treat- 
ment. In two cases there were relapses, in two instances the animals 
died, and in the remaining five no relapses were recorded for periods 
varying from 95 to 281 days. 

In tnis case 55 per cent, of the animals did not show any relapses. 

Treatment 3.— Arsenious acid alone was administered in doses 
increasing from 0*4 gm. to 2 gm. or more, there being, as before, an 
interval of a day between consecutive doses. 

The following table summarises the results obtained by this method : 
Number of animals treated 12 

Cases in which relapses occurred 4 
Number of Deaths .. .. 1 

Gases in which no relapse occurred 7 (122-277 days 

under observation). 

Treatment 4, The same as No, 3, but started when trypanosomes 
were present in the blood. — 

Eight animals were treated by this method. In four cases there 
were relapses, and in the remaining four no relapses were recorded 
for periods ranging from 121-178 days. 

Treatment 5. Combined soamin, tartar emetic, and arsenious 

"'"'acid.—'"' 

vVThese drags were given on three consecutive days and then repeated' 
threeVtimes with intervals of two to, six 'days. The doses of .soamin' 
■and' emetic was 100; cc.' of' a ^ per'- cent, .solution (and in^.a few "cases 
; 6''or,',.7' per ''cent.) and. 0*'5'gm. respectively. -The dose, of 'arsen'iC' wa.s 
.".gradually ''inoreased:.from,'0"‘"5.'to .l'-2gm.''' 

The tabulated resuhs are as foHows 

:'' Animals'treated ' ',■■24 

Oases in which relapses occurred 9 
Number of Deaths , . 1 

Cases in which no relapse occurred 14 (73 to 379 days 

under observation.) 
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Percentage of cases in which no relapses were recorded — 58 per cent. 

Treatment 6. Soamin and arsenions acid given alternately. — The 
soaniin was given in a 5 to 7 per cent, solution, and the arsenions acid, 
in doses increasing up to a maximum of 1*5 grammes. Included 
among these experiments are some in which the treatment w'-as con- 
tinued by arsenions acid alone after some doses of soamin had been 
administered. 

Fifteen animals were included in this group. In four cases there 
were relapses. In one death occurred, and in the remaining 10 (66 
per cent.) no relapses were recorded in from 80 to 279 days. 

The conclusions drawn may be summarised as follows : — • 

There is no necessity to wait for the appearance of trypanosomes 
in the circulation before commencing treatment. This is of importance 
because sometimes the intervals between paroxysms last for weeks 
and time is thus saved. 

No case should be considered as cured until it has been under 
observation for a year without a relapse occurring. 

Soamin should not be used in solutions stronger than 5 per cent, 
as there is a danger of producing nephritis. While cures can be 
effected without increasing the doses of arsenic to the subtoxic dose, 
the dose should be increased till the sub-tonic dose is reached, the 
principle of the treatment being the sterilisation of the tissues. 

In the combined treatment, the dose of arsenic must not be so large 
as when it is given alone or when alternated with soamin. 

As the tolerance of the camel to arsenic varies from animal to animal 
and the virulence of the trypanosome varied in different outbreaks, 
the same percentage of cures cannot always be obtained. 

Good feeding is essential. 

(330) CiucA (M.). L’ Action de qnelques Substances M6dicamentenses 
snr le Ponvoir Alexique du Sdrnm: [The Effect of Certain Medici- 
nal Substances upon the Alexic Power of Serum.}— BwM. 

Path. Exot. 1914. July, Vol. 7. No. 7. pp. 626-632. 

The experiments detailed in this paper were carried out during the 
course of an investigation into the mechanism of the action of emetic 
upon trypanosomes. 

Eefexence ismaderto the observations of Fenyvessy and Freuhd, 
who found that while the intravenous injection of calcium chloride 
increased the alexic power of the serum, the opposite effect was pro- 
duced when the drug was added to serum in vitro. 

The observations of Weil and Dufourt and of Wetsback are also 
referred to. These authors found respectively that the intravenous 
injection of 2 to 4 cc, of a 4 per cent, solution of bicarbonate of soda 
causes an increase in the alexic power of the serum, both in man and 
in rabbits, and that salvarsan produces an accelerating effect upon 
haemolysis in vitro and particularly upon the alexin. 

So was unable to detect any influence upon the alexin when rabbits 
were injected subcutaneously with atoxyl. 

The authors experiments have been carried out upon rabbits, 
guinea-pigs, and rats, both normal and infected with the Uganda 
strain of Nagana 

The experiments were carried out in the following way : 
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Tlie rabbits and guinea-pigs were injected intravenously and 
tlie ratKS intraperitoneally with emetic in the proportion of 1 to 5 mgm. 
per 100 gm., body weight, atoxyl in doses up to 2 nigm. per 100 gm. and 
salvarsan 1 *5 mgm, per 100 grammes. 

The animals were either bled to death half an hour afterwards or 
they were bled on a number of occasions at variable intervals. The 
results of the experiments are set out in a number of tables. 

It was found that the intravenous injection of emetic or salvarsan 
into lieal’bhy animals caused an elevation of the alexic power, while 
atoxyl produced, the opposite results. The latter eSect was far more 
marked than the opposite effect produced by emetic and salvarsan. 
That tlie effect was due to an action upon the alexin is shown by the 
fact that heating all the sera to 56° C. inactivated them. The effect 
could be observed for 48 hours after the injection. 

Witli, regard to animals severely affected with trypanosomiasis, it 
was confirmed that at the height of infection alexin is generally quite 
absent fro,m the serum, but in these animals when treated with emetic 
or salvarsan the increase in the amount of alexin was particularly 
marked. Such sera were able to activate systems which could not be 
activated by sera from non-infeoted animals three hours after the 
treatment. 

Atoxyl decreases the alexin in non-infected animals, but increases 
it in infected animals, but to not so great an extent as the other two 
drugs. 

Among healthy rabbits and rats the alexin is sometimes particularly 
susceptible to the action of chemical salts. 

In the earlier experiments the control serum was taken from an 
animal before the inj<3ction of the drug,: The inconclusive and some- 
times inconstant reBults were due to a diminution in the amount of 
alexin following on the previous bleeding. 

In some' of 'the. experiments the -alexin was. found to have .fallen' 
to a quarter of the normal titre when an animal was bled twice on 
the same day or on two consecutive.days.. 

The increase in the alexin is associated with and follows the intense 
leucocytosis produced by the injection of the drugs. 

The fall in the amount of alexin produced in healthy animals by 
atoxyl is probably due to the affinity of this drug for the albumens of 
the body, this being essential to render it active (Levabiti and 
Yamanquchi). It is quite jjossible that in animals infected with 
trypanosomes the product which is formed in the body has an action 
comparable to that provoked by salvarsan and emetic. 

(331) Laveeah (A.) & Rotosky (D.). Sur un MvM du Diamino- 
ai*s6noben!56ne. [A Derivative of Diaminoarsenobenzene,]— jBwS. 
SoG. Path. ExoL 1914. July. Vol 7. No. 7. pp. 593-^596, 

The substance described in this paper has been prepared by 
Oechslin and has been named 01. It is said to possess the following 
advantages over arsenophenylglycin, which it closely resembles in its 
action in trypanosome diseases. — 

The drug is far more stable. It occurs in the form of a pale yellow 
powder which is ^asily soluble in water. It is far cheaper to prepare 
and does not undergo rapid alterations when sealed up in tubes, even 
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when the tubes contain a small amount of air. A watery solution 
is said to remain unchanged in sealed ampoules for periods varying' 
from eight days to a month. It is less toxic than arsenophen 3 dglycin 
A healthy mouse weighing 20 grammes will withstand a dose of 10 mgm. 
whereas a dose of 8 mgm. of arsenophenylglycin would suffice to produce 
a fatal effect. As animals infected with trypanosomes are more sus- 
ceptible to the action of drugs than healthy ones, the dose for an 
infected mouse must not exceed 5 mgm. For a guinea-pig weighing; 
500 grammes (whether infected or not is not stated) the dose is 5 cgm., 
and for a dog weighing 10 kgm., 25 cgm. 

No danger attaches to repeated treatments with 0 1. Sub 
cutaneous injections produce painful oedematous swellings, and 
sometimes gangrene of the skin, but a 4 per cent, solution in distilled 
water has been injected into the saphena vein of dogs without ill 
effects. 

Sterilisation in the autoclave increases the toxicity of the drug, 
and the authors have resorted to filtration for the sterilisation of 
solutions destined for intravenous injection. 

The subcutaneous injection of 5 mgm. into mice heavily infected 
with iT. brucei, T, rhodesiense, or T, dimorphon h.s.s caused the dis- 
appearance of the trypanosomes within a few hours. Cures have 
been effected by this treatment and also by three injections of 2' 
to 3 mgm. 

In the dog and the guinea-pig it is easy to cause a disappearance of 
trypanosomes from the circulation, but the authors are not in a position. 
to state whether relapses occur, and in what proportion of cases. 

A cure has been effected in the case of a guinea-pig infected with 
a strain of T, gambiense resistant to atoxyl. 

Neither the composition nor the method of preparation of the drug 
is given. 

(332) Levaditi (C.) &Muteumilch (St.). Ambocepleurs et Ars6no- 
benzol. [Amboceptors and ArsenobenzoL ] — Bull Soo, Path, Exot,. 
1914. July. VoL T. No. 7. pp. 633-640. 

The authors have prepared three kinds of sera in the following 
ways : (a) Serum from normal rabbits treated with “ 606.’* (6) Serum 
containing trypanolytic amboceptor from infected rabbits killed after 
the crisis, (c) Serum possessing the characters of the two preceding 
from infected rabbits which have been treated with “ 606 ” after the 
crisis* '"7 ' 

These three sera were used for the treatment of infected mice. 

light experiments have been carried out in this way, and in five of 
these constant results were obtained. 

Comparison of the results obtained shews that what may be called 
the 606 alone ” serum does not exercise any marked effect upon the 
multiplication of the trypanosomes, nor does it delay death very much*. 
The senun containing only amboceptor exercised a very feeble effect, 
all the mice dying with trypanosomes in their blood. On the other 
hand the serum from the rabbits treated with ‘‘606” which also* 
contained amboceptor prevented the multiplication of the parasites, 
the mice which received the largest doses of this serum shewing no 
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trypanosomes in their blood during the whole course of the experi- 
ments which lasted from 22 to 37 days. 

In three of the experiments the results obtained were^ however, 
difierent, in that the 606 alone ” sera used in these experiments 
were themselves active, so that the beneficial effects of combining 
amboceptor with “ 606 ’’ were less apparent. 

Having established the superiority of the sera combining the two 
active properties, the next step taken was to ascertain the trypano- 
cidal action of the three sera in vitro. 

The experiments were repeated several times with constant results. 
Two striking facts were ascertained. 

(1) If the trypanocidal effect of the amboceptor + 606 complex 

is compared in vitro with the trypanocidal action of each of the com- 
ponents, the effect of the former is not found to greatly exceed the 
effects produced by the latter. Thus, in one instance the complex 
was found to be completely effective in 1 in 500. In this case the 
amboceptor alone was effective in the same strength and the 606 

' alone ’’ was effective in 1 in 100. 

From this it follows that in vitro the trypanocidal action of the 
amboceptor is not added to the trypanocidal action of the arsenic 
compound. If that ■were the ease the complex should exceed 
either of the components in activity. It must therefore be concluded 
that amboceptor and 606 ” do not act upon the trypanosomes in 
the same manner. In Ehrlich’s terminology, the arsenic receptor 
is different from the receptor acted upon by the trypaiiolytic antibody. 

(2) ‘‘ 606 alone ” serum exercises markedly different effects in vitro 

and in vivo. While in the majority of cases this serum when injected 
almost at : the same time as the trypanosomes, but at a different 
part of the body, did not prevent the evolution of the infection nor a' 
fatal termination, in vitro it caused the destruction of the trypano- 
somes." , , ■ ■ 

This difference of .action can only be explained on the supposition 
that new properties are acquired by the 606 ” when it is subjected 
to the. action of the cells, and 'fluid- of the- body. . It is probable that 
its diffusibility is. altered and also its affinities ior the tissues. . ; 

It is quite another matter when the arsenic compound is present 
in the serum in association with amboceptor. The results obtained 
in vitro and in vivo force one to the conclusion that in the animal 
body the action of one of the components of the complex assists 
the action of the other. Further, it appears that the two trypanocidal 
agents acting upon the two sets of receptors should render relapses 
, or arsenic and antibody-resistant 'strains "less"' likely and thus, lead to 
-..- complete-;; sterilisation, ' - ' '^ will ,-,- be subjected .'' to 

'th6to,'x,ic in:fluenoe,of the antibody 'trypanocides and vice, versa.'' ', These"' 
-facts 'ma,y' have important ^practical consequences. .- 

The authors have the idea that in sera containing the 606 and 
amboceptor these.' two' s.ub'stance8; are ass.oci'ated with the, same -protein " 
molecule^'.'' :but-: they;. 'have-' -M a'ble''''to'.get'exp-erim,ental 

:-plainly indicating, this. , -, M ' that.'.they have .been .'able to, .shew" is that ' 
the arsenical compound and the amboceptor cannot be separated by 
dialysis through collodion sacs, and further, that precipitation of 
the albumins and globulins does not lead to distinct separation. 
'Though this suggests that the attachment may be to the same protein 
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molecule, a simple explanation, it is admitted tliat tlie experimental 
facts could be explained in another manner, such as simple abvsorptioii 
and physical inclusion of the arsenic compound by the precipitates. 

Whatever may be the real explanation, the fact reiiiaiiis that the 
results obtained indicate a line which may have valuable practical 
results. 

(333) Jack (R. W.). Tsetse Flv and Big Game In Southern Rlio teia. 

— Bull. Entoniol. Research. 1914. Sept. Vol.f). No.2.pp. 97-110. 

With 2 maps. 

This paper contains an account of the investigations of the author 
regarding the connection between G. morsitans and big game. Duiliig 
the last four and a half years he has visited the great majority of the 
fly-belts in the territory, and the main belts have been visited 
repeatedly. The broad result of the observations is that game is more 
or less abundant all the year round in the fly-infested country, and 
that in no instances is the larger animal life absent, even during a 
portion of the year. The evidence collected is considered to be 
strongly in favour of a vital association between the prevalence of: 
big game and the continuance and increase of the fly. 

The evidence in favour of the necessity of big game to the tsetse 
in Southern Rhodesia and the adjacent territory may be sumped up 
under four heads 

1 . Tsetse retired before the advance of civilisation in the Transvaal, 
the only known modification of conditions being the destruction of 
game.; 

„ Tsetse disappeared from large tracts of country immediately 
after the rinderpest epizootic of 1896. 

3. Tsetse , has increased and spread since the linderpest only in 
those parts of Soutliern Rhodesia where bi.g game has increased. 

,4. Tsetse has greatly decreased of late years in the Hartley District 
in those parts where big game has been most effectively destroyed or 
driven away. 


LEISHMANIASIS. 

{334)'Row: (R.). Experimental-'LeishmaiiiasIs in'the .Monkey and' the' 
by .the Parasites in- Culture.— Wm Jl Med. 
1914. . Apr. ;Wol. .1. ''No.A. pp. '617-621. ' ’ With 
4 ^ 2 coloured plates. ' 

This paper contains an account of experiments in which susceptible 
animals were infected with cultures of L. donomni, and of L. tropica. 
The principal object in recording the experiments is that they afford 
an easy means of testing the infectivity of this or that intervening 
host which may be brought forward from time to time as the agency 
responsible for the transmission of the disease to man. 

A. — Kala azar culture experiments. — 

The success or failure of experimental infection with cultures appears 
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to depencl on the Busceptibility the animal usedj the age and morpho“ 
logical phase of the parasite in culture, and the method of' infection. 

The smaller race of Mamc^is sinicus found in the neighbourhood of 
Madras is more susceptible than the larger race from the Bombay 
district, and this animal appears to be the subject far excellence for 
experimental purposes. 

The author has not had any successes in attempting to infect dogs, 
although Laveran working with the same strain has infected three 
out of (right. 

The author’s observations have convinced him that positive results 
are only obtained when the cultures contain large numbers of small 
rounded bodies resembling the original parasites, or small cocciiS'- 
like bodies which look like “ fused condensed nuclei of the parasites 
enveloped in a mere suspicion of a zone of body protoplasm.” 

These results differ from those obtained by Nicolle, MjVNCeaux, 
JjAveran, and Gonder, who have only obtained posi'tive results by 
using young a(?4ive flagellates. 

Iritraperitoneal inoculations if successful always . produce a general- 
ised , infccdiion, while subcutaneous inoculation, leads to a localised 
lesion not followed by generalisation, or generalisation preceded either 
by a very slight localised lesion or none at all. 

B, Oriental Sore culture experiments. — 

The author states that, while he lias been able to infect monkeys 
e'xperim.3ntally with Leishmamia tropica from cases of Cambay sore, 
lur lias never been able to infect them with cultures of the parasite. 
N'i:C0ELr3 and otliers have recorded successful inoculation of the monkey 
with the production of a local lesion, and Gonder has 'recorded 
.I'nfc^cd/ioxi'.of the spleei^^ liver in. an inoculated mouse, with 
locmlimtioii./ at Aiclatcvr period. 

The author lias sulijected a mouse to -the'' follo,wing inoculations 

1st injection intraperitoneally.;' .9~.4-13,.0’5 cc., 7 weeks old culture. 


2nd 


10-4-13, 0-2r3 cc., 4 

3rd' 


11-4-13, 0-25 cc., 4 

4'th 


11-6-13, 0-25 cc., 6 


, A.11 the . cultures were-rich- in 'rounded 'forms and, contained hard'ly 
any motile forms,. 

The animal remained alive and apparexitly healthy until it was 
"killed 9,months'and 13 daysTater.-.'-" 

, 'At the post-mortem the spleen was'' six to eight times the normal size 
and the liver was also, somewhat 'enlarged. '. The peritoneum and the, 
other organs appeaxxsd normal Smears from the liver, spleen, and 
])on (5 marrow showed an exceedingly rich infection, and cultures 
yielded pure flagellates. In smears made from the heait blood largo 
coccus-like bodies were found in the red corpuscles. These bodies were 
xiot cocci, as they would not grow upon agar. , 

Tlicse facts show that, like Leishrmnia ^nomni, Leishmsania tropica 
in culture produces a generalised infection in the mouse, while kala azar 
cultures administered subcutaneously produce a local lesion, or a 
generalised infection, or both. ^ ^ ^ 

The question arises whether the parasites are identical and the 
author expresses the hope that further experiment will throw light 
upon the subject. 
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(335) Korke (V. T.). A Mote on the Production of Localised Lesions 

by Leishmania donovani In Macacus sinicus . — Indian Jl. Med, 
Research, 1914. Apr. VoL 1. No. 4. pp. 622-625. 

This short paper contains brief details of a number of experiments 
carried out to check Row’s results regarding the production of localised 
lesions in monkeys with Leishmania donovani. 

The conclusions arrived at are as follows : — 

1. In Macams sinicus, Leishmania donovani is capable of producing 
purely localised lesions wliich take the form of nodules. 

2. Injecting infective material into pockets of skin on the foreheads of 
monkeys is an effectual and easy way of producing such lesions. Such 
a procedure may at times give rise to a systemic or' generalised infection. 

3. The incubation peiiod of these nodules varies between 52 and 
71 days. 

4. The Leishmania contained in such nodules are capable of giving rise 
to similar lesions in other monkeys. They appear in typical form as well 
as mononuclear round bodies. Occasionally parasites in these nodules 
are very small though typical in other morphological respects.’’ 


(336) Mackib (F. P,). Kala azar in Nowgong (Assam ). — Indian JL 
Med, Research, 1914. Apr. VoL 1. No. 4. pp. 626-662. 
With 6 maps and 6 charts. 

This paper is a report of the work done during the period February 
to September, 1912. It is interesting to note that no connection was 
traced between the disease in man and its occurrence in the dog or 
.any other species of animal. 

(337) Patton (W. S.). The Behaviour of the Parasite of Indian Kala 
Azar in the Dog Flea, CtenocMjjhalus felis, 'B^QmM,m^^ some 
Bemarks on Canine Kala ■ Azar and its Relation to the Human 
Disease , — Indian JL Med, Research, 1914. July. Vol 2. No.' 1. 
pp. 399-403. 

The material examined wavS obtained from about 200 fleas which 
were fed upon a dog infected with the human parasite during the four 
days preceding its death. Four days before death about 500 parasites 
could be found in every smear of peripheral blood, and two days before 
death there were about 1,000 parasites in every such film. In Madras 
the dog flea is Ctenocephalus felis, Ctenocephalus canis is^ found on the 
jackal' only. ■ 

The fleas were dissected at varying intervals after the meal of infected 
blood, and it was found to be exceedingly difficult to find parasites 
'■■eight houns after the . meal, and .none were ■found in the fleas dissected 

■ at ■: later intervals. , 

.■./■ The conclusions drawn are as^^follows . 

■ ' *«■ 1, : The parasite', of Indian ' kala" azar does not de.velop in . the . dog^ Ilea, ' 
Otmocephalus felis, but degenerates and disappears in eight hours. This 
together with the fact that the dog has not been found infected with 
kala azar, or i)erhaps, to be exact herpetomoniasis, in India, stiongiy 
supports the view that human kala azar is not of canine origin. The 
human flea, Fulex irritans, has not been found in Madras. 

2. Assuming that the parasites of Indian and Mediterranean kala azar 
are identical, it is difflcult to understand why the one does not develop 
in the flea„ while the other does* 
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“ 3. Tlie fact tliat tlie clog may Tbe infected with Merpetomonas etenocephali 
suggests that tlie so-called canine kala azar may have nothing to do with 
the liiiman disease, and that its association with it is a coincidence. There 
is at pn3sent no proof that either Ctenocepliahis canis or Pulex irritans 
transmits the parasite of human kala azar from dog to man and man 
to dog, and the hypothesis advanced by Nicolle and so vigoiirously 
supported by Basile and others appears to be based on very slender 
evidence*” 

(338) SsRaENT (Bdm.), Sergent (Et.), Lemaire (G.) & Senevet (G.) 
Insecte Transmetteur et Reservoir de Virus du Clou de Biskra. 
Hypoth^se et Experiences Pr^liminaires. [Insect Transmitting 
Agent and Reservoir of the Virus of Oriental Boil at Biskra* 
Hypothesis and Preliminary Experiments.] — BidL Soc. Path. 
EioL 1914. July. Vol 7, No. 7. pp. 577^-579. 

Epidemiological observation does not allow of any view regarding 
the transmission of oriental sore at Biskra other than that it is trans- 
mitted by a biting insect, and, in view of the fact that the exposed 
portions of the body are the predilection seats of the boils, the insect 
is in all probability winged. 

In 1904-, the authors incriminated Phlebotomus as being the trans- 
mitting agent, and since that date other authors have published 
papers agreeing with this view. 

Since oriental boil is a localised affection (Gonber’s view that it is 
a generalised disease being unproved), it is scarcely possible to hold 
that tlie human subject/ is the reservoir whence the insects derive the 
virus. A reservoir must therefore be sought among the animals which 
are bitten, by Phlebotomus. 

Phlebotomus of the group P. papakmi bite the human vsubject 
for preference or perhaps .exclusively. But those of the group P. 
mimMis normally bite reptiles. . 

Two ...species ■ are encountered at - Biskra r P. papatmii midi P. 
minutus, var, africanus. The Geckonidae,- which have been described, 
by liowLETT in India as the natural host of P. minutus^ are very 
commonly found in houses in Biskra, the species being Tarentola 
mauritanica, '. ■ v. 

The authors have carried out investigations with the idea of testing 
the hypotheses that P. minutus may be the transmitting agent and 
the tarentola the reservoir of the virus. 

The seasonal occurrence of the disease may be associated with the 
fact'. mentioned by Howlett .that P.-.mimto, only. bites man 
'the .hot. season,. „and. during .the '.'Cold. weather .lives on the hibemating; 
geckos/' 

... The' authors ..have, verified the. statement P..minutm. feeds, 
on.'.'the 'tarentola;. at, .Biskra/:and .they. have' 'also .found that it bites^ 
thehuinan subje.ct., 

' ' At: ''the ...moment inVestigat)ions.;:pemit them, to say ,that ' ,in 
nearly 16 per cent, of cases cultures made from the organs of the 
tarentola yield pure cultures of a leptomonas resembling the 
leptomonas of cultures of the organism of oriental boil. Interest 
attaches to this point because all the cultures of leptomonas so far 
obtained from the organs of vertebrates have been derived from 
leishmania. 
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(339) A:b, CHIVES be lMnstitut Pasteub be Tunis.-- 1914. Aiig. 1. 
Vol 9. No. 1. pp. 30-38. — Ctironique de Kala Azar eii Tunisie* 
[Statistics of Kala azar in Tunis]. 

/ Since tlie publication of the last statistics eight fresh cases of leish- 
maniasis in the Iniinaii subject have been discovered in Tunis and one 
case ill Algeria. The majority of the cases have been found in boys 
under three years of age. 

During the year 1913, 109 dogs which presented symptoms sugges- 
tive of infection were examined, and of these six. were found to be 
infected. 

: Five strains of parasites are under cultivation. Two of these are 
from human sources and have reached the 100th and 56th generation 
respectively, two are from canine cases and have passed through 61 
and 58 subcultures, and the remaining strain is from a case of oriental 
sore which is in the 119th generation. The reinoculations are made 
twice monthly on blood agar. The last of the strains “was isolated 
in 1909, and during the period that it has been under artificial cul- 
tivation it has not undergone any change of morphology. 

It has been found very difficult to maintain the canine strain by 
passage through dogs, and it is a curious fact that the canine strain of 
the parasite is less infective for the dog than the human strain. 


SPIROOHAETOSIS. 

(340) WoLBACH (S. B.). The Distribution and Morphology of S'jn'ro- 
cliaeta duttoni and Spirochaeta hochi In experimentally Infected 
Tloks {Omiihodoni^ moubata), — JL Med, Research. 1914. March. 
Vol. 30, No. 1. pp. 37-48. With 3 plates comprising 18 figures. 

. The investigations described in this paper were rendered possible 
by the elaboration of a special method of staining with Giemsa. 

The full details of the method are given and the following are the 
principal points : — 

, The tissues are fixed in sublimate alcohol and are passed through 
into;' paraffin. .Sections .should, be 2.' microns .in thickness. After 
complete. .'removal "Uf the mercury .by -iodine, and of the, iodine by 
hyposulphite of soda, the sections are stained with the following 
dilution of Giemsa : sixty drops of stain, 100 cc. of distilled water, 
10 cc. of methyl alcohol and 2 drops of ‘5 per cent, sodium carbonate. 
The stain is replaced twice during the first hour and then left acting 
fox 20 hours. 

After staining the sections are differentiated in two changes of 
100 cc. of acetone containing 15 gm. of colophonium. The process 
takes from 15 to 30 seconds. The sections are then passed through 
acetone xylol, pure xylol, and mounted fn cedar oil. Uniform results 
have been obtained. 
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As ^ a result , of the examination of preparations made from 
experimentally infected ticks treated in this way the following 
conclusions are drawn 

L The modified G-iemsa stain emjiloyed is a reliable method of 
demonstrating sphocliaetes in the tissues of ticks. 

2. The two strains of sx^hochaetes studied, Spiroehaeta dwttoni and 
Spiroehaeta hocfii, niigTate tlirough all the organs and tissues of tlie ticks. 

3. Multiplication of spirochaetes does not take place in the epithelial 
cells of the tick, but does occur in the tissues of the connective tissue 
group, 

4. The minute granules and ‘iomma bodies found in epithelial cells, 
and probably those in other tissues, are not stages in the development 
of the spirochaetes. 

5. Large granules, coiled and encystedforms deiivedfromspirochaetes, 
occin: in various connective tissue structures, and may possibly represent 
resting or multiplication stages. 

“6. By virtue of the power to invade tissues, the spirochaetes studied 
may be transmitted in any secretory or excretory product of the ticks.’’ 

(341) Todd (J. Ij.) & Wolbach (S. B.). Concerumg the FilteraWiity 

ot 8pi/rochaMa didtofd, — Jh Med, Research. 1914. March. VoL 30. 

No. 1. i)p. 27-36. ■ 

Following the technique employed by Novy and Knapp, Bbeinu 
and Kincihoen, the authors have repeated the filtration experiments 
of these authors and have arrived at the following conclusions 

1. Spmchaeta duttoni in an infective form can be forced through 
a Berkefeld filter by pressures of over fifty pounds to the square 
inch. ■ 

2 , Spiroehaeia duttoni cannot be filtered through a Berkefeld filter, 
in an'.infeotive form by atmospheric pressure.” , 


, MALAEIAL AND OTHER BLOOD PARASITES. - 

(342) PhisaliX' (Mme); Sur une H^mogr^garine louvelle, Parasite, de 
Boodon fuUginosus Boie,- et ses Formes de Multiplication Bndo-* 
g6ne- [A New Haemogregarine parasitic in Boodon fuUginosus, 
and its Endogenous Multiplication ^ 0 TmB,]—BiilL 8oo, Path, 

' :ExoL 1914. , ' July;' VoL'L ..No.'Tfvpp. ^ , 

' :,.The,„Bnake in whose'.Hood the, parasites described in this .paper w.ere' 
'found.' was sent 'from; ' the' 'Soudan;-- ' -It, '.'died;'' ..in an extrenl,ely ^ .anaemic- 
condition a month after its arrivaL 
Apart from the blood parasites the following were also found 
On the skin Ophionyssus natricis and Aponema laeve were present, 
the former being in large numbers. 

Numerous slender nematodes, the species of which has not yet been 
determined, were found in the oesophagus and in the connective tissue 
surrounding the viscera. 

Examination of the blood showed that there was profound anaemia 
and that the majority of the remaining blood corpuscles had lost the 
greater part of their haemoglobin* 
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The liaeniogregarine was present in the periplieral and heart blood 
in very considerable numbers, but no multiplication forms were found 
in the latter. They were, however, found in the capillaries of the 
lungs, liver, kidneys, spleen and pancreas. 

Two eiidoglobular forms were recognisable. 

{a) Vermicules measuring 14 to 15 microns in len^h, and 2 to 3 in 
width. These were slightly curved at the extremities, one of wdiicli 
tapered slightly. They were found applied to the nucleus of the 
cells, and possessed a thin unstained capsule. 

The nucleus formed an elongated mass which was sometimes bilobed* 
It was placed close to the convex border of the parasite towards the 
thicker end. It was homogeneous and stained deeply. In some 
instances two parasites were found in a single corpuscle. The cor- 
puscles did not appear to have undergone any alteration save an 
increase in size due to the presence of the parasites. 

(6.) In a minority of cases parasites of the sanae length, but of three 
or four times the thickness, were found. In these the nucleus was 
rounded or annular, and composed of filaments of chromatin. These 
stained with moderate intensity, and in some cases there were granules 
scattered through the protoplasm which did not take the stain. 

Free forms were represented by both of these types. In the 
majority of cases they were only set free by a gradual disintegration 
of the blood corpuscle containing them. Subsequently the parasites 
themselves tended to degenerate, first becoming swollen and then 
disintegrating. Those parasites which had previously been slender 
could be recognised by the slight curving of their extremities. 

Cysts containing macromerozoites were encountered in small 
numbers in the lungs, liver, spleen, and kidneys. They were 
regularly ellipsoid in shape and contained 2 or 4, and rarely 6, mero- 
zoites. The smallest of these measured about 17 by 12 niicrons, and 
the largest about 30 by 20. The nuclei stained intensely, and the 
protoplasm very distinctly. The capsule did not stain. 

Cysts containing micromerozoites were found in large numbers in 
the lungs, liver, and pancreas, hut not in the spleen and kidneys. 
The youngest, corresponding to the first stages of division of the 
nucleus, contained 2 or 4 nuclei embedded in a granular mass. They 
measured about 25 by 18 microns. Those in the most advanced 
stage of development were packed with little ovoid nuclei measuring 
about 1 micron. These stained intensely. Cysts in this stage measured 
30 by 25 microns. The envelope was very thin, and around a great 
number of them, but not all, there could be seen a retraction zone in 
which the parasite occupied an eccentric position. 

. , None of, the' cysts' were found' to' be in the process of, rupture, and 
no forms of exogenous multiplication were seen. 

The name Haemogregarim boodoni is suggested for the parasite. 

(343) Acton (H. W.) Knowx.es (R.)'. ■■ Studies on the Halteridtam 
Parasite of the Vigeon^ Hamoprotem cohmhae, Celli and San 
Felice. Indian JL Med, Research 1914. Apr. VoL 1. No. 4. 
pp. 663-690. With 5 coloured plates and 5 tables. 

In a paper published in 1913 on the Diagnosis of Latent Malaria,’’ 
the authors suggested that the terms^relapse and recrudescence should 
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be differentiated from eacli other. Relapse was defined as a biological 
plienomenon involving the re-formation of asexual forms from the 
and persistent gametes ; whilst they regarded recrudescence as an 
resistant exacerbation of the asexual cycfe. 

As material from human sources was not available to afford proof 
of these views, experiments had to be carried out and investigations 
made regarding malarial infections in animals. 

After having examined a number of monkeys for malarial infection 
without success and having found that sparrows infected with Pro-* 
teosoma did not live in captivity for more than two or three days, the 
authors fell back upon Halteridium coliimbae, which was the only 
parasite analogous to Plasmodium malariae available. 

From their studies in connection with the life-cycle of the parasite 
in the pigeon the authors have come to the conclusion that the 
description given by Beaureuaibe-Abag-ao is misleading, and that 
that given Neobi is correct for the mature schizont stage only* 
The figures given in Dofleik after Labbe are inaccurate, and in 
their opinion, represent/ the life-cycle of the Proteosoma parasite. 

The details of the asexual cycle are said to be very puzzling, but the 
authors believe that their description of it is accurate in its essential 
details. 

The asexual cycle. — The merozoites are small, ovoid or irregular 
bodies ineasiiring about 2 microns in diameter, and consist of a small 
granule of chromatin with fairly darkly staining cytoplasm. They 
invade red corpuscles in the capillaries of the lungs and develop into 
tropliozoifces. These are oval .in shape and measure from 3 to 5 
.microriB in diameter. The chromatin is ovoid in shape and is situated 
near :the narrower pole of the parasite. The cytoplasm stains faintly 
and contains, very .few pigment granules. ■ They mature into schizonts. 

The schizont rapidly increases in size and eventually' obstructs the 
capi,llary in which it has been arrested, and the chromatin, undergoes 
a process of . fragmentation by binary fission. No pigment is observed 
in these stages, and in the centre 'of the schizont a large faintly stained 
mass' of, chromatin, is, seen. , ' ■ 

The merozoites appear to escape by the bursting of the spore sac, 
and they carry on the asexual cycle by infecting fresh red corpuscles. 

The asexual cycle appear to occur nowhere save in the lungs. 

The merozoites give rise to gametes which require 6 to iO days to 
come to maturity. These gametes are specially resistant forms. The 
author believe that only gametes are found in the peripheral blood 
because , conditions there, are not favourable, foi' schizont , formation,' 
and, that:'therefore,young merozoites which are carried, into the g.eneral,' 
circulation become. gametes. ^ 'V ' ' 

The macrogametocyte.-— In'this stage the parasite is elongated „and 
it growS" 'Until ,it, reaches, the .typical shape., .The .nucleus, is centrally' 

f lacech.and'.stains,,, a. ■bright,. crimson colour... ^ are 'small light 

town pigment granules scattered irregularly through the parasite. 
The .microgametocyte,— The ’young' parasite is oval itr 'shape,' 'with ' 
a diffuse irregxilar orange staining chromatin mass. The cytoplasm 
is hyaline and stains of a faint purple colour. There may be one or 
two pigment granules, which are large. As the parasite increases in 
size the pigment granules become more numerous until 4 to 10 may be 
.seen. at each .end'.'of the parasite../':,. ' ■ 
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In opposition to the views expressed by Cbagg'^' in 1907, the authors 
state that (1) they have never seen intracorpiisciilar conjugation of 
tropho^oitesS in the Haiteridium ; (2) The resting or ‘‘ zygote 

stage described by him has never been observed, but they consider 
the adult gamete as the resting stage and resistant form of the parasite, 
which alone is able to withstand injurious influences ; (3) They 
regard the gamete as the originator of relapses. 

The nuiltiplication of the parasite in the capillaries of the lungs 
leads to the production of macroscopic changes in the appea,i‘aiice of 
these organs at the post-mortem, and they believe that in this fact 
there possibly lies an explanation of the frequency of piieiimonia 
among malarial cachectics. 

The authors believe, that multiple infection of a single corpuscle is 
a matter of chance, and that though cytoplasmic union may occur 
each parasite maintains its individuality. 

, During the winter 1912-13, the authors spent several months trying 
to confirm the asexual cycle as described by Beaurepaim^-Aragao, 
but entirely failed to do so. The reason for this was that they were 
working with pigeons which had been kept for several months under 
good conditions, and w^hich had only mature gametes in their blood. 

Early in 1913, a fresh batch of birds was obtained and in some of 
these young gametes were found in the peripheral blood. The axithors 
were then able to wmrk out the asexual cycle in the lung as described 
in this paper. 

This observation was so repeatedly confirmed that they are able to 
rely upon the discovery of young gametes in the blood as an index to 
the presence of mature schizonts in the lungs. Where only iiiature 
gametes are present in the blood for a number of days it is found that 
asexual development in the lung has ceased. 

A number of experiments were carried out in wliicli blood was 
withdrawn from infected birds shewing either iiiinia.ture or mature 
gametes in their blood, the number of parasites being estiniated, f rom 
day to day. If there was an increase in the number a,fter the taking 
of the hlood it was an indication that asexual iiiiiltiplicatioii in 
lung had not ceased and vice versa, because when only inature ga/nietes 
are present in the blood there cannot be any production of new genera- 
tions in the lungs by schizogony. 

Though they have not been able to ascertain any maximum period 
for w’-hich gametes may persist in the blood, they think that it may be 
for some months or perhaps longer. By virtue of their great resistance, 
and prolonged life the gametes enable the parasite to live through the 
winter months., and bridge the interval from one fly'' season to anothei*. 

The authors made a number of observations upon the sex dilTcren- 
tiation of the gametes. present, and in 6 out of 10: pigeons examined 
the'eountS' seemed; to shew, ■ a , typical Mendelian distribution,; ..'the' 
female being dominant and the male the recessive. 

In this disease the evidence points to the spleen as being the scat 
of destruction of the gametes. 

In endeavouring to obtain evidence that female gametes can and 
do give rise to asexual forms, which would explain the occurrence of 
relapses after long intervals when fresh infection can be excluded, 


^ Craig is obviously meant. 
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tlie authors have used Bass’s ■ method of cultivating the halteridium 
•of tlie pigeon. 

E:x:ai:niiiation of the blood of a very large number of pigeons con- 
vinced the authors that' it is in very exceptional cases only (they 
found one instance) that trophozoites can be found in the peripheral 
blood; they therefore made cultures from blood in which only gametes 
could be found on a number of successive days. 

The blood wa,s drawn from the marginal vein of the wing into 
an ecjual quantity of ’85 per cent, salt solution containing 1’5 per cent, 
of sodium citrate. Tliis mixture was placed in sterile tubes containing 
50 per cent, dextrose (Merck) solution in the proportion of 5 cc. of 
the inixtiire to I-IO cc. of dextrose. The tubes were incubated in 
an atmosphere of hydrogen at 40'^-42°C. and examined every two 
hours. iheparations were made from the layer of corpuscles 
immediately below the serum. 

It appeared to be important that the blood should be allowed to 
cool in the syringe for a few minutes to give the necessary stimulus 
to the process.” 

Appearances were found which indicated that asexual parasites 
did actually develop from the female gametes, and that these gave 
rise to merozoites. 

In one instance an attempt was made to cultivate young gametes 
fouiid in the blood to adult ones, but without success. The young 
gametes did 3i.ot, however, assume a trophozoite-like form, thus 
shewing that the trophozoite-like forms which were observed in other 
••cultures did, not develop from young gametes. 

. The trophozoite forms appearing in the cultures were not present in 
the." blood’ when, taken .from the .'bird, because . control preparations 
.shewed •none, and, furtlier, because ten out of twenty-one cultures 
shewed trophozoite forms,, while trophozoites were only, once found in, 
the blood out of more .than. 200. pigeons examined. 

' The male gametes could not have -taken .part in the process as the" 
-conditions' necessary, for the. '.formation of inicrogameteB, were -.not 
present and all ,th6..m.ale parasites 'were; observed, to., degenerate very 
rapidly in cultures and to be ingested by phagocytes. 

The authors consider the change of temperature and environment 
form the stimulus to the female parasites to become parasites acting 
as trophozoites, and in this they find the explanation of the relapses 
occurring in malaria in the human subject, as such relapses always 
occur when' circumstances.'become unfavourable to the host, and when 
the 'blood, environment' of the -parasite '(asToi' example- when vaccines, 
:-.are introduced) is altere.d^^., 


''044)' '-BEdiB' .(A-,): &, L,EaEB. (M, ■■ Sur m Flasiuodtum de- la Buusselte 
du Haut-S6n^gal et Niger. , [A Plasmodium of the ‘‘Flying-Pox” 
of the Upper Senegal and the Niger .] — GompL Rend. Sac, Biol. 
1914. July 24. VoL 77* No. 26. pp. 399-401. 

The authors have found parasites which they have identified with 
the parasite, Pteropus gouldi, described by Beeinl in the Report of 
the Australian Institute of Tropical Medicine, 1911, as occurring in 
the Australian flying-fox.” 
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(345) Mackie (P. P.). Mote on the Parasite of Bat Malaria.- — Indian 
Jl. Med, 'Research. 1914. July. Vol.2. No. 1. pp. 375-376. 
With 1 coloured plate. 

The parasite described m this note was found in the blood of a flying 
fox {Pteropns edwardsii). The animal was kept under observation for 
several weeks without showing any symptoms of illness. The parasite 
closely resembled the malarial parasite of the African monkeys. The 
majority of those present in the blood were in the adult stage, and 
gametocytes were numerous. The addition of saline solution to the 
blood enabled the process of flagellation to be observed. The micro-* 
gametes resembled those of the parasite of human malaria. 

^ The infected animal was kept in a cage with others, but the infection 
did not spread. 

In view of the fact tha,t since the infected animal was found 56 
others have been examined without success, it would appear that the 
parasite is somewhat rare. The name, Plasmodium pieropi (n, sp,)^ 
is suggested for the parasite. 


HELMINTHS. 

(346) Boynton (W. H.). Kidney-Worm Infestation of Swine In the 
Philippine Islands with Special Reference to the Pathological 
Changes.— ^Science. Sec. B.Trop. Med. 1914. June. 
Vol9. No. 3. pp. 269-289. With 3 plates. 

The condition described in this paper is far more commonly met 
with in sub-tropical and tropical climates than in colder countries. 
It has been observed in the United States, especially in the southern 
part, South America, Australia, Asia, and in the Philippine Islands. 

The cause of the condition is Stephanurus dentatus^ also known as 
Sd&rostoma pinguicola. 

Examination of 2,000 pigs slaughtered at Manila showed that 
nearly 50 per cent, of the animals were affected. 

The symptoms shown are : stiffness, especially of the hind limbs, 
the lameness and loss of power increasing progressively. There may 
be almost complete loss of power in the hind limbs a few days beioro 
death. The appetite is generally maintained until a few days Tbefor© 
death. 

, ■ The parasite hasbeen encountered' in a number of different situations. 

• It occurs free upon, and embedded in, the fat surrouifding the kidneys,' 
and also , within : the, kidney itself,- , It occurs free in the . peritoneal' 
■cavity,, in the , liver,. po,rtal,,and .mesenteric- glands, and :espe,cially'iii-' 
greatynumbers in the,, connective tissue 'along the' back. -/".Ih'has,' 
been.oncounfcered in the pleural cavity and embedded in the pleura. 

.' It is; '.said that in infested, carcases- putrefaction^ occurs,, very- 'rapidly.," 
A detailed description is given of the changes produced in the 
organs resulting from invasion by the worm. 
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(34-7)^ Lane (C.)» Bursate Nematodes from the Indian Elephant. — ^ 
Indian JL Med. Research. 1914. July. Vol. 2. No. 1. pp. 380-398. 
With 12 plates. 

The author of this paper has had the opportunity of examining 
material from six elephants and has found eight species of bursate 
wormSj of which six are new and fall into six genera. 

■ full a description as possible is given of each, and the paper is 
illustrated with numerous plates. 


FILTERABLE VIRUSES. 

(Rinderpest and Infectiocts Anaemia of Horses). 

(348) Boynton (W. IL). A Preliminary Report of Experiments on the 
Cultivation of the Virus of Rinderpest in Vitro. — PUli^^fine Jl. 
Science. Sec. B. Trop. Med. 1914. Feb. Vol. 9. No. 1. 
pp. 39-44. 

In preliminary experiments it was found that sterile blood drawn 
from infected animals maintained its virulence better under anaerobic 
than under aerobic conditions, and also that the virulence was main- 
tained for a longer time when the blood was withdrawn within a day 
or two of the first rise of temperature than at later stages. 

Experiments showed that neither red corpuscles, white corpuscles, 
nor blood platelets transmitted the disease, nor did they confer any 
immunity. 

Investigations were then carried out to ascertain the smallest 
quantity of blood that would set up the disease. By the use of very 
fine calibrated pipettes it was found that 1/2970 cc. of virulent blood 
was capable of setting up the disease, but that 1 /9060 failed. These 
data were useful in the cultivation experiments for comparison with 
the dilution of the original blood brought about by successive transfers 
in culture media, ■ . 

In a number of media that were first tried it was found that the 
virus died in from 36 to 68 hours, but positive results were sub- 
sequently obtained with a modified form of the medium described 
by Nenokx, Sieber, and Wijnikewitch, and with the medium used 
by Bass and Johns. ■ ' , ^ 

Nencki’s medium, which consisted of 900 cc. of water containing 
. 100 ' grammes of peptone^ and : 20 'grammes' of sodium, chloride, yielded 
..negative" results,' ■' 

' This niedium was^ modified by the. addition of 33|- per cent., solution 
.'of g.kicose to the peptone water in the; proportion of ,0T cc. to ,10 cc. 
Tm'inediately Before use '.normal sterile..- defibrinated blood was added 
'to' the , tubes':; in .the . property ■l"cc.' to ''each tube of ^iO cc.' ,; ' These 

. tubes were'thenmooulated with,0'B''Or ..1 ce.. of virulent blood, anaerobic 
conditions being produced by putting a layer of sterile paraffin oil 
on the sux*face of the medium. The tubes were incubated at 40® C, 
Subinoculations' were made ;every..,three ' or, four' days, using'. ''sterile,' 
pipettes and transferring 0‘3 to 0*6 cc. 
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Tlie medium giving the best results was a modification of tiiat used 
by Bass and Johns for the cultivation of malarial parasites. 
Glucose solution was added to sterile defibrinated blood taken from 
a susceptible animal in the proportion of 0* 1 cc. l.o 10 cc. Tliis iiiediiiiii 
was inoculated and then covered with sterile paraffin and incubated 
at 40^ C. 

The sixth transfer covering a period of 21 days in tlie blood glucose 
mediimi was found to be virulent in one instance, and in anotlier 
the sixth transfer at 19 days was found to be virulent. In the salt 
peptone inixtuTe inoculation succeeded with the fourth transfer at 
12 and 13 days* 

To ascertain whether the successful inoculations were due to origijial 
viriiSj calculations were made to ascertain the dilution, and in one 
case the virulent dose of the sixth transfer was calculated to (:?()ntain 
1/2,832,921 cc. of original virus. This suggests that there was an 
actual multiplication* 

Nothing could be discovered regarding the morphology of the virus* 

One animal which recovered from the disease induced by a fourth 
transfer is being hyperimmiinised with cultures with the object of 
testing its serum. Experiments are also being carried out to test 
the possibility of devising a combined method of immunising with 
cultures and serum. 

(349) Boynton (W. TI.). Experiments on. the Cultivation of Kinder- 

■ pest Virus as described by Baldrey.~r/ie Philippine Jl. Science. 

Sec. B* Trop. Med. 1914* June, Vol. 9. No. 3. pp, 259-208. 

Balduey’s paper, which was published in the Journal of Tropica 
Veterinary Science, Vol. 6, No. 1, 1911, contained an account of FonK? 
experiments in which rinderpest blood was mixed with, broth aiul 
incubated for 24 hours at body temperature, the liquid thus obta-ined 
being used for the hyperimmunisation of animals. 

Baldkey arrived at the conclusion that an active toxin was pro- 
duced in the broth, and that this toxin killed of! the virus. It was 
found that it was best to inject the material intravenously, as if given 
subcutaneously it produced very severe inflammatory lesions. 

The author of the present paper has repeated Baldrey’s experi- 
ments, and his conclusions, excluding references to particular 
experiments, are as follows 

“ 1. In the ease of two animals which died in less time than the incuba- 
tion period of rinderpest, after injection of the Martin’s broth, cultures 
the autopsylfindingsof the tissiieis indicated death from a bactjcrial 
and not from rinderpest, , All evidence points to the concliiBion ' that; the 
Martin’s broth, employed in these two' cases. was contaminated, by'.bacteria 
prior "to injection "in' the .'animals. .The results are attributed to. 'poor 
aseptic 'technique, and gimter care in subsequent' iixooulatioxis, ; where 
no such' toxaemias were' induced in the ''injected, animals, support the 
.conclusion..', . ■ 

The': symptoms, lesions, and. o'ther' '.circumstances stated by BALDEXiiT 
resemble" the .lesults obtained, in, the-' 'two .animals in question, and there 
is justification for belief that Ms results were due to the same cause. 

“ 2. In al the other animals injected with mixtures of blood and culture 
medium after incubation, no immediate ill efleot followed in either sus- 
ceptible or iinmune animals, 

** 3,^ . With the exception" of the animals noted in these experiments, all 
those injected with the so-called twenty-four- and forty-eight-hoar cultures 
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of riiiclorpest in neutral or alkaline Martin’s brotli contracted rinderpest 
after tlie usual inonbation period and died. These observations do not 
support Balbbey’s belief that there occurs a rapid formation of rinderpest 
toxin the broth during the twenty.f our hours with the resulting death 
of the virus. The experiments have included tests of Martin’s broth after 
incubation as long as seventy-two hours, 

Binderpest virus does die in Martin’s broth culture after incubation 
for seventy -two hours, but there is no evidence that rinderpest toxin was 
formed, iiiiich less that rinderpest toxin caused the death of the virus. 

“4. The experiments reveal the fact that rinderpest virus will survive 
in neutral or alkaline Martin’s broth at 37°C. for at least forty -eight hours, 
but not for seventy-two hours. Two oases were tested at twenty-four 
hours, 2 a-t forty-eight hours, and 3 at seventy-two hours. 

“ 5. ^ Binderpest virus kept in acid Martin’s broth or in 5 per cent, 
potassium citrate solution did not survive after fortv- eight hours at 

(350) Boynton (W. H.). An Atypical Case of Rinderpest In a 

€^mhm—PMlipjnne JL Science. Sec, B. Trop. Med. 1914, 

Fel), Vol. 9, No. 1. pp.45-~4-7. With 1 chart. 

The facts regarding the peculiar case of rinderpest described in 
this article are summarised in the conclusions and are as follow\s : — 

** 1, From the facts of this case, the evidence is conclusive that an animal 
may experience a fatal attack of rinderpest without the occurrence of a 
rise in temperature. 

2. The blood of the carabao was shown to be infected within forty- 
eight hours after it was originally injected with virulent blood. 

S. It was shown tliat the blood was virulent on the eleventh day when 
injected into a suBceptil)le animal, yet exposure to the same animal from 
which l}lood was drawn did not cause rinderpest in the exposed susceptible 
animaL, 

With regard to the three animals which failed to contract rinderpest 
by 'exposure, tlie question is raised -as- to whether rinderpest 'Spreads’ by 
contact, readily in ’the later, stages' of the disease or w^hether the disease 
iiiust necessardy be accompanied by arise of temperature befo're it can 
spread by contact,’’. 

(351) Warb (A. R), WooB (W. P,) & Boynton (W. H.): Experiments 
. : upon the Transmission of Rinderpest-— Jl: Science. 

Sec. B. Trop. Med. 1914. Feb. Vol, 9. No, 1. pp. 49-78. 

With 2 plates and 6 charts. 

The experiments described in this paper were designed to supply 
answers to the questions as to the period for which the vims can 
retain its vitality outside the body under varying natural conditions, 
a'nd.a.lso the period during' the oourse of'the.'disease in which the virus 
is disseminated by sick animals. 

The following conclusions were arrived at : — 

1 . Binderpest virus was not shown to have survived beyond twenty- 
four hours in corrals bare of vegetation but containing water. The 
conditions under which the tests were made included all seasons of the 
year, with accompanying variation in sunlight, rain, and condition of 
the soil. The amount of shade varied widely. 

2. Animals in such corrals became infected with rinderpest within 
half an hour, twelve hours, and seventeen and one-haK, respectively, 
after the removal of the sick. 

3. Animals infected with rinderpest were shown to be capable of trans- 
mitting the disease to sasceptible animals by close contact only during 
the febrile period of the disease, and most certainly during the period 
when the temperature was declining. The disease was not contracted 
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by susceptible animals wlien exposed to sick animals during tbe con- 
Yaleseoiit stage wlien tlie temperature was nearly norinal. 

“ 4. Blood of animals infected with rinderpest was siiowm in two cases 
tojbe infected during the height of the febrile peiiod. 

[ ‘^5. The virus in mine, diluted with water and sprinkled on grass, was 
demonstrated to survive for thirty -six hours in some instances, but not 
always, and not fox a longer period of time. 

“ 6. Faeces mixed with water and sprinkled on grass infected an animal 
twenty -four hours later. 

“ 7.* Faeces and urine diluted with water and kept in a vessel in the shade 
remained infective for susceptible animals for thirty-sLx hours, but no 
longer. 

*‘8. No evidence was secured to show that recovered cases transmit the 
disease. 

“ 9. The foregoing facts indicate that the virus of rinderpest perishes 
soon after being discharged by the infected animal 

“ 10. Nothing in the foregoing experiments indicates that rinderpest 
virus is harboured for long periods upon the soil of contaminated areas.’’ 

(352) Report on the Results obtained by the Special Committee for the 
Investigation of Infectious Anaemia among Horses.— The Horse 
Administration Bureau. Tokyo. 1914. pp, 1-59. With 9 plates, 
3 charts and 1 map. 

The Special Committee, whose report this is, was appointed by the 
Japanese Government for the investigation of pernicious anaemia 
in horses in 1909. The personnel of the committee included repre- 
sentatives of the Horse Administration Bureau, the Imperial University 
at Tokyo, the Department of Agriculture, and the Army Veterinary 
Service. 

Although exact information was not obtainable, it appears to be 
..probably that infectious anaem.ia among horses was uiiknown'in 
japan prior to 1895. 

The disease seems to be confined to Hokkaido,' the 
island, and the north eastern part of Hondo, the main islaiid. 
The southern portion of Japan is not invaded, because this poridon 
of the country contains no pasture land, and it is among liorses at 
pasture that the disease spreads. 

Exact information is also lacking regarding the animal losses from 
the disease. In the first year of any outbreak the number of cases 
is small This is followed by a progressive increase during the following 
years until the disease may be so severe that the majority of the 
horses in the district die. The disease then slowly dies down again. 

' Once infected a district remains infected for a number of, years, ,ca,ses' 
having been recorded in some districts for more than ten consecutive 
years after the .initial outbreak.; 

", Tn 1907, it^ was recognised that a number of deaths among the horses 
belonging to the. Remount Dep6t, which had been attr:ibutedd;o other 
:causes. in' previous; years, were; in. reality due to infectious anaemia. 
"The ^maximum losses, occurred; in 1910; when' a' .total of, 600,' horses' died 
or 'Were., killed. „ Since that .date, the- number of: cases has decreased '.as 
.:,;a. .result; df;: the; preventive, measure's put. '.into ' force.; ."Since -the. -virus 
' is'.-generally: introduced -by^ two-year-olds which have every appearance 
of being healthy at the time of purchase, but which afterwards prove 
to be infected, complete success in stamping out the disease among 
the remount animals has not yet been achieved, and fairly heavy 
losses still occur, . 
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It is wliile horses are at pasture that the majority contract the 
infection, animals very rarely becoming infected in stables. ILJnless 
death occurs soon after infection, the disease takes a chronic course. 
During the first few months after infection repeated febrile attacks 
occur, but in cases in which the animal survives these gradually 
decrease in severity and finally cease. 

The virus was found to be capable of passing through a Berkefield 
filter, and all attempts to cultivate it outside the body failed. 
Experimental inoculations shewed that the virus is present in the 
blood and all the organs, and also in the urine and milk, but attempts 
to prove its presence in the faeces and sweat of infected animals failed. 

That the virus is protozal rather than bacterial in nature is indicated 
by the fact that the addition of 2*5 to 5 per cent, of sodium taurocholate 
to infective blood rendered it incapable of setting up the disease by 
inoculation* , 

Heating the virus to 60°0. for an hour was found to destroy its 
virulence. Exposure to bright sunlight (August) for two hours was 
also found to effect its destruction. Blood exposed out of doors from 
December to April, during which bime the temperature was often as 
low as - 9°0., was proved to have retained its virulence. 

Blood was drawn from 21 horses at periods varying from 3 to 22 
months after recovery and injected into healthy animals. All became 
infected with the exception of two which had received blood from 
horses which had recovered for bhree and thirteen months respectively. 
That these two animals were actually infected, although their blood 
failed to set up the disease, was proved by the inoculation of healthy 
horses with materials obtained from various organs when the animals 
were killed. Further experiments shewed that the blood may retain 
its virulence for periods ranging up to four years, but that the degree 
of viruleixce gradually diminishes. 

Experiments were carried out to test the relationship between 
affected parents and their offspring with regard to the disease. 

Blood drawn from four foals, the produce of infected mares, was 
injected into four hea'lthy horses ; one became infected, in two the 
symptoms produced were doubtful, and in the remaining one the 
result was negative. The injection of 30 to 100 cc. of milk from 
infected mares proved successful in three instances, but the milk of 
infected animals failed to set up the disease by ingestion. 

That the progeny of infected mares do not acquire the infection 
through. the medium of the mare’s milk was proved by the fact that 
the intravenous injection of blood from a foal before ifc had sucked 
its 'dam set'up:the^disease.'^ y,, 

From this it is concluded that the infection is transmitted heredit- 
arily. ' ■ 

In the donkey the disease generally follows an acute course and 
death takes place suddenly. 

Among species of animals other than the equine the pig is the most 
susceptible to the virus. In the young goat and sheep a slight febrile 
condition is produced, but calves, dogs, rabbits, guinea-pigs, and rats 
are insusceptible. 

Details of three experiments with pigs are given. 

In the first the subcutaneous inoculation of 10 cc. of virulent blood 
was followed on the 11th day by a rise of temperature to 40‘2'"C. 

(C107) 
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Tkere was interference with locomotion, loss of appetite, acceleration 
of the heart, frequent shivering fits and, finally, nnconscionsness and 
death. 

The second pig inoculated died suddenly during a febrilce attack on 
the fifth day. 

The third pig was inoculated with 10 cc. of virulent blood, Init 
failed to shew any evidence of infection. A month later 20 cc. of its 
blood set up infection in a horse, proving that the virus had been 
in the pig for that period. 

As already menbioiied, infection occurs almost entirely while hoi'ses 
are at pasture, very occasional cases occurring in tlie stable. Exfjcri- 
ineiits were therefore carried out to investigate the following points : 
Infectivity of the excreta of infected animals ; infection throngli th.e 
alimentary canal ; infection in the stable ; and infection at pastui'c. 

Experiments shewed that the disease could be transm.i,ttcd hy 
inoculation with infected uirine, but no evidence was obtained that 
the virus was contained in the faeces. 

It was also found that the disease could be produced experiincititaliy 
by the administration of large quantities of infected urine (101) to 
200 cc.) by the mouth. 

A number of experiments in which 11 healthy horses wxwo stabled 
with infectexi ariimals proved that infection in tlie stable is of ratlier 
rare occurrence. These experiments were carried out during the 
winter xvlum there were no flies. 

Principal importance atta(3hes to -the spread of tlie di, sense ai; |;)ast}iire 
and in this connecstion the following points were iii'vc^stigattMl 
persistence of; the virus in pasture during the winter ; tlie iiianiuw 
in which, i;rifecti,(),n occurs- when healthy and d:i.seased animals an*. 
together at pasture ; and the relationship of blood-sucking "i;nBCCtB 
to the disease. . 

In 'con,nection with the first of tliese points expeiimenius sliewed 
that .it was quite safe to put healthy horses on to a pasture where 
numerous .cases had occurred during the previous' years,, but that if. 

. healthy horses 'are pastured with diseased animals or animals ' tliat 
are carriers of the virus there is a' very g,reat 'risk that tlio' Inmlthy 
.animals ' will' b,eco.me infected. In 'fact, .in the experiments quoteci" 
the, healthy '.horses, contracted, .the disease -in every, instance.,. The 
"'.shortest /period of incubation wa-s- 16. .days, , , 

.. ■ .Although '.the. virus is co'ntained.'.i-n 'the, 'urine, it requires .a 'large close, 
/of' this 'to,, .produce infection -'exp'erim'en^ and, further, tlio greatevr 
" part' of the tume pas'sext,BoakB,,'mto,the'^'g^^ that remaining on Uu\ 
top being disinfected ' by" sunlight. Urine can therefore be laclitde^l 
as the source of infection, . '..This'- is also indicated by the fact that in 
,, stables,, where the,. quantity of , .excreta is greater ..than, in the opei^'. 

the disease is far less commonly encountered. 

; , To^test the question as to whether blood-sucking insects play any 
part^ in the transmission of the disease a numher of experiments were 
carried out. 

In two experiments infected horses were kept with healthy ones 

healthy animals bi^me iirieeted''fr0ni one diseased horse kept 
with anddnillie' other experiteeht one out of two healthy horses. 
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became infected wlien kept with four animals which were in a very 
advanced stage of the disease. 

This proved that the disease could be transmitted without the^ 
agency of insects, provided the place in which the animals were kept 
was highly infected, but the rate of infection could not be compared 
with what occurs in the open pasture. 

In the second series of experiments healthy and diseased horses 
were kept separate from each other in fenced areas separated from 
each other by a distance of about 15 yards. The animals could not 
mix with eacli. other, but insects could pass freely between the batches. 

Three experiments were carried out on these lines. In the first, 
nine infected horses were kept in one enclosure while four healthy 
animals were kept in the adjacent one. All the healthy animals con- 
tracted the infection. 

In the second experiment five infected animals were placed in one 
enclosure. Two of these died shortly afterwards; one had a severe 
attack, and in the other two the symptoms were not very marked. 
Two healthy horses were kept in another enclosure during the whole 
season without becoming infected, but three out of fotir healthy animals 
placed in another enclosure, two at a time, became infected. 

The second experiment was repeated the following year with the 
exception that nine infected animals were used instead of five. In 
this instance all the healthy animals contracted the disease. 

From these experiments the conclusion is drawn that the disease 
can be transmitted without actual mixing of the diseased and healthy 
animals, and under conditions which exclude the intervention of 
insects, other than those capable of flying. ■ 

ILxperimnnts with flies, ticks, etc. ;■ 

Experii^^ showed that ticks taken from diseased horses 
and placed upon healthy horses never transmitted the infection. ■ 

j3o^//fcs.“These are not blood-sucking insects, but to exclude the 
possibility of the virus being taken into the stomach with the larvae, 
a number of the latter were taken from the stomach of a diseased horse, 
crushed in a mortar, and injected into healthy animals. In no instance 
was the disease transmitted. Further, it is stated that during one 
year bot-flies were exterminated from all the horses before pasturing, 
and it was noticed that this had no effect upon the prevalence of 
;";the, disease.'',: 

Mosquitoes can^ b as they are found in the stables only, 

■,,;'and notmn''the;pastur6s, 

Experiments; ,''shbived,'^'^that;;^althDt^ flies ..pe 'energetic', blood- 

suckers they are not capable of transmitting the infection. 

Negative results were also obtained in experiments in which Stomoxys 
calcitrans was used. 

Tahmiidae . — These flies are most abundant on the pastures, and 
energetically attack horses, and particular mention is made of the fact 
that the spread of the disease coincides with the appearance of this 
insect. It was found that the flies could not be kept alive for any 
length of time after they had been caught, and also that they could 
not be got to suck blood from the animals under experimental 
c6n,ditious. 

. (C107) 
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Althoiigli direct proof is not forthcoming, the Committee feel 
compelled to conclude that the disease is spread through the agency 
of these flies* 

Several species of horse-fly occur on the pastures where the experi- 
ments were carried out. The principal ones are the following 
Ghrysops jafonicus, Haematopota tristiSy Tahanus chrysumSy Tabamu 
trigonuSy Tahanus trigeminus y Tahanus luriduSy Tahanus rufdenSy etc. 

The lesions present in cases of the disease vary in degree according 
as the case is acute or chronic, but not in character. They are typically 
those of anaemia, and in chronic cases there is marked emaciation. 
The visible mucous membranes are pale, and frequently ecchyrriosed. 
The subcutaneous and intramuscular connective tissue contains a 
gelatinous or blood-stained exudate. The muscles are soft, and pale 
in colour. The alimentary tract shows no lesions save for catarrh 
in some cases. 

In acute cases, or after several attacks, the spleen may be two or 
three times the normal size. The capsule may show petechiae, and the 
pulp presents an appearance resembling that seen in cases of anthrax. 
In chronic cases the spleen is enlarged and firmer than normal. The 
capsule of the liver shows white patches of varying size and shape, 
these being particularly numerous between the lobules. 

In acute cases the kidneys are enlarged and softened, and covered 
with small petechiae. 

The lungs do not show any changes peculiar to the disease save 
oedema, but in some cases there is broncho-pneumonia. 

The blood is very watery and greatly reduced in amount. Th® 
lymphatic glands, both of the carcase and of the viscera, are eiilargad 
and oedematous, and of a reddish brown colour. 

Histological examination reveals changes corresponding to the 
lesions : Anaemia, extravasations, degenerations of the |)aTen.chy* 
matous organs, and the presence of haemoglobin crystals.’ Special 
mention is made of an infiltration of small round cells' into the paren* 
chymatous organs. 

The prominent symptoms of. the disease are the irregular occmrrence' 
of fever and progressive anaemia. In the majority of eases the fever 
recurs several times in a month, but sometimes periods of a few weeks" 
up to six months elapse between consecutive febrile attacks. 

At the onset of the disease the temperature g.enerally rises suddenly 
to 39'' or 4.0® 0., and after remaining at that level for a day or two 
.suddenly dalls again. In chronic cases the . temperature .remains ' for 
some time at,a' suhfebrile level., 

/During the febrile attacks’ the -pulse' 'rate may be as high as 00. per 
minute, but it . maintains' a moderate strength. , In the last stage.s the 
pulse may be 120 and' .very 'weak. .'Tory slight, exertion causes an 
acceleration of the pulse and an increase in the force of the heart beats. 
Pulsation of the jugulars, which may extend half way up the neck, 
is frequently seen. 

There are little or no disturbances in connection with the lungs, 
save that exertion causes a distinct acceleration of the respirations, 
and towards the end froth may be passed through the nostrils owing 
to oedema of the lungs. 

During the febrile attacks there is always albumen in the urine, the 
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Biaxiiiium being 10*5 per cent. During remissions and in chronic cases 
no _albiimen is foimd^ 

In severe or chronic cases the blood clots very slowly, in some cases 
several days elapsing before the process occurs. 

Very few changes are observed in the morphology of the red blood 
corpuscles. There is a reduction in the number of white corpuscles, 
but this is not proportional to the decrease observed in the red cor- 
puscles. 

All attempts to discover a means of diagnosis apart from clinical 
methods and the experimental inoculation of susceptible animals 
failed. A similar result attended all efforts to find a drug which would 
influence the course of the disease. 

Immunisation. — Seven recovered horses were treated with increasing 
doses of virulent serum and virulent blood in doses of from 2 cc. to 
4,000 cc. at intervals of three to six days. Three of these animals 
survived the treatment, two died of the disease during the course of 
the immunisation, and in the remaining two cases treatment had to 
be stopped owing to the development of swellings at the seat of 
inoculation. 

The serum from these immunised horses was found to be of no 
value as a protective agent, but actually a source of danger, as it was 
proved to contain the virus of the disease, and to be capable of 
setting up infection in healthy horses. 

It was further found that if the material used as antigen contains 
blood oorpuscleB mixed with it a powerful isolysin is produced. 
Haemolysis occtmed not only in, infected animals which were treated 
with the serum, but also in a healthy horse, the count falling from 
8, (KM), 0(K) to 2,700,000... suddenly. Virulent, serum heated, to 
60®"0. for an hour was proved to .be without protective properties. , 

.A nu..mber of experiments' were '..carried out with goats, pigKS, .and 
calves with the object of 'ascertaining whether any .attenuation could 
be produced by passing the virus .through . t'hese animals. No, evidence ■ 
of attemxation could 'be, obtained. In, the , case of the goat; and the 
calf the vitulenoe' appeared to.be destroyed. , 

The addition of 2 per cent, carbolic acid to serum was not sufficient 
to destroy the virus in less than an hour. Chloroform and toluol 
failed to destroy it even after remaining in contact with it for 20 
hours. ,' . , ■ '' ^ 

The Eeporfc contains a summary of the laws and regulations kid 
:.dowii .for the control of the disease. 


miscellaneous: 

EBAHOHi3Sfi'tGr.):- infections de Mammittres par,, 
des Flagelks dlnvert6bri§s. [The Infection of Mammals with the 
Flagellates of Invertebrates.] — -Bull. Soc. Path. Exot. 1914. July. 
Vol. 7. No. 7. pp. 605-612. With 4 text figures. 

In previoo.s papers (Com/pt. Rend. Acad. Sci.y 1913, September 1st 
and November 4th, and 1914, March 16th) the authors have published 
their observations regarding the infection of mice and white rats with 
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flagellates derived from the dog flea, the rat flea, Ano^)Jides fnmmlk 
pennis, and Melophagus ovinus, 

Natural infections have been observed to take place in the mouse 
and rat, and it has been found possible to infect mice by cfi/iising them 
to ingest rat fleas containing flagellates. 

Figures are given showing the principal forms in whicli Herpekh 
wioms ctenocephali occurs, and it is said that the flagellates of tlie 
rat flea clifler but little from those of the dog flea. Kounded o:r 
leishmania-forins and flagellate forms occur. 

In the case of GrUMdia fascimlata, the fl,agel]ate of Anophele^n 
maculipennis, crithidial forms generally predominate but, mixed 
with these, forms possessing all the chaiacters of the genus Ilerpc- 
tomoiias are to be found. 

The crithidial form also predominates among the flagellates of 
the intestine of Mdelophagiis ovinus. 

With whichever of these flagellates the mice or rats are infet?;ted 
the course of the infection is practically the same. 

At first the blood is found to contain small oval or roimdc^cl 
intracellular bodies measuring about 2 microns in diameter. Tim 
smallest bodies possess only nucleus, but in the larger, ones a riueleus 
and centrosome can be made out. A certain number of liliese ])arasi(:t^s 
may be observed to be in a state of division. 

The “ Anaplasma forms which may be, found in the blood of young 
animals do not appear to be of a parasitic iiatimj. 

At a later, stage of infection occasional eKt.ra-ce]luIar fo,:rms ,ma,,y 
be found. Tliese are fusiform and non-flagellatecl Tlu^y' a;re 
five microns' in lengtli and possess a nucleus and centi'osome. 

In a number of cases infecti()nterminatesfirtaIly,altl,Hnigh. j'larnsites 
are never present in large numbers in these animals. In 
made from tlie liver, spleen, and 'bone marrow free Jidsfirnaiuardikc'^ 
form.s predominate. In some preparations from t,lie ,li,ver t:lie 
authors have occasionally observed oval or splierical f(,)rn'is i,n«n*i.sur!]ig 
about five microns. In these a nucleus, and cent,rosome ciui Im dis- 
, tinguished, the latter forming the starting point of a flagcHiim ineasur’- 
ing abox,it 12 nri crons. , ■ 

Further' fresh points are brought forward ,in the present paper. ■ 

. Brief details are given of experiments which indicate t'hat it is easy 
to infeet young white 'mice by allowing' ,thcm to, ingest "the , ,face8 of 
■,,rat fleaS' which, contain If ,,, 

' 4 'Endocellular parasites' appear in the. blood, about' the third : 0 r fointh 
'."'.day, and fl,a'gellated .parasites' a ’few days later, ' 

Two experiments,' to infeot dogs.". with , the : flagellates ..of' tlurdog,. ..flea 
and the, 'rat.' flea failed: ^ ' ■ ■ ■.' 

A monkey inoculated intraperitoneally with emulsion of the sphum 
of a mouse infected from rat 'fleas showed parasites in its blood after 
" about 6 weeks. 

'■ '■ In a mouse inoculated with Ofithidia fasdetdaia there developed 
.a skin lesion resembling oriental boil, 'and preparations made froiri 
the deep parts of the lesion revealed the presence of lelshmania-lilccj 
bodies. The centrosome of these bodies was rarely bacilliform. 

Attempts to cultivate the organisips ga ve very doubtful results. 

‘ conclude thut the evidence obtained supports the view 

' . ’fcuedeiAmaniae^ and the ti^ahosomes of the vertebrates may 
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(354) U.oLMEs (J*D. E.). Biirsati. — Memoirs Dept. Agric. in India. 

Veterinary Series. • 1914. Sept. VoL 2. No, 5. pp. 119-153. 

’Witk 5 plates comprising 11 figures. 

_Tliis memoir is divided into five parts dealing respectively with the 
following ^points : History of Bursati ; the Identity of Bursati with 
Summer sore, Granular dermatitis, and other skin afiections ; 
Clinical cliaracteristies of Bursati ; Histology and Etiology of Bursati ; 
and the Treatment of the condition. 

There is ^ also included a list of references and a number of plates, 
soiiie of wliich are coloured. 

Tlie first part^ gives some dozen brief references to the opinions 
expressed by various authors at different times during the last century 
as to the nature of the disease. 

Bait II. summarises briefly the views of a number of observers 
regarding the identity or otherwise of bursati with a number of skin 
diseases occurring in other parts of the world than India. 

Part III. The most accurate description of the clinical features 
of the disease appears to be that published by Smith (1874 and 1884). 
Smith’s account is given at some length and the principal points are 
tiie following : The majority of cases occur in the rainy season, but 
many cases are encountered during the hot weather. The parts 
gojUiTally involved are the angles of the mouth, prepuce, glans penis, 
fetlocks, ' and pasterns. The morbid processes staif} in the sub- 
cutaneous' tissue. The most distinctive feature of the disease is that 
it .'becomes indolent in cliaracter, the products of the disease under- 
going a,: peculiar eIal)oration and remaining as irritants. These pro- 
ducts .are, the 'SO-calledV‘ Kunkiir stones.” ■ 

The 'progress of the formation -of a -lesion is most easily followed at a 
plU'ce ''where' th<3 .Bkin 'is thin. ...There, is'-first of all 'swelling, and,. after' 
a few days . 'it iS'. possible' to '.detect that ''at one point the swelling iS' 
beco'ming ' harder than alse where. '"'ThiS'. increases, in - size until, it is 
about the '.size 'of' a ^shilling... ■ The ''skin'' 'over the liardened' area then 
becomes . thickened . a.nd 'adhere'nt' .to.- the ' tissue " beneath. This ■ occurs 
after. 'about a. fortnight. ,:, The^ cuticle 'is removed either .by friction, or, 
:. 0 tlierwiae..and.,an. op,eri sore results. ■' The .acute, infla.m'mation .suddenly 
disappears , and' thO' diseased process "becomes' an indolent ' one. ; The',, 
.edges:'' of 'the 'Sore are raised, above 'the' 'surfice, are fairly regular and 
'Sometimes..' callous.' '.' The ulcerating.'. surface ■'i,s.....coneave, ' and situated 
'On and' embedded in. it a.re; yellowish' spherical',', bodies, .w^hich can ''be,' 

. pressed out 4.eaving, depressions 'behind. From these' depressions a ' clear. 
..iiqiudcxu.des.'''...':Tiiese.a^^ 

'Although it is:', common to regard.'.bursati.'.us 'the. '.'result .'..of ' lvo.u 
infect/ion, Holmes states that that is '-'not. the . most common . W"ay..m 
which a bursati lesion is started. He is in agreement with Smith 
that the lesion is in the first place one of the subcutaneous tissue, and 
that it is only in the second stage that the skin becomes involved. 
By the time the skin is lost the underlying tissue has become hard 
and the. surface covered with granulations. In situations where the 
lesion is not subjected to friction there is little tendency for it to 
spread, or for the granulations to become very prominent. The 
surface is dry and; sometimes covered with a scab. There may be a 
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slight serous discharge hut, except in old lesions wlierc secondary 
invasion by pyogenic bacteria has taken place, there is no plus. 

Bursati' lesions involving mucous membranes are found on the 
inner canthus of the eye, the angle of the, mouth, and the penis. 
Irregular forms of the disea.se sometimes occur in which the cpidermiKS 
is diffusely eroded without any deep-seated ]e,sions being formed. 

Holmes has never seen cases of the disease, in whieli there were 
le-sionsof the internal organs such as have been de.scribed liy Burke, 
Meyeick, Lingaed, and others, and he believes that these were cases 
of mistaken diagno.sis. 

Prom the description given it appears that the condition i,s quite 
distinct from “ leeches,” granular dermatitis, summer sores, and other 
similar skin affections. It is stated that a disea.se somewhat .similar 
to bursati occurs in America ; but there appears to be little doubt 
that there is some confusion regarding the correct diagiio.sis of “ leeches” 
and that more than one disease ha,s been described under this name. 

In the case of summer sore the calcareous nodules have a very 
different structure to the kunkuns found in bursati. In summer 
sore the nodules have an outer covering of fibrou.s tisisue and a central 
cavity which has a calcified wall. 

In bursati the outline of the lesions is not regular, and the kunkur 
is easily enucleated from the fibrous capsule. The inner mass i.s 
hard and fibrou.s, and is neither caseous nor to any extent calcareous. 
When pressed between two gla.ss slides it behaves like a hard piece of 
rubber. 

Part IV. — The primary process in the fonnaf.ioi) of a bursati sore 
i.s an area of subcutaneous inflaination due to .some .specific agent. 
This irritation, which oecuns in a part which ha..s pr((viou8ly bad its 
vitality lowered by some traumatic cause, sets up Jieer'f»sis of flu* skin, 
While this is going on the subcutancou.s tissue becomes bard and 
infiltrated. When the necrotic skin is .shed there is left a circular 
or oval sore with well defined edges. Granulations soon appear in 
the central part and cause this to become elevated above tlie surround- 
ing tissues. If such a lesion is kept free from irritation of all kiiids if. 
shews little or no tendency to .spread, but at the same time no tendency 
to heal. In debilitated asumals, or in ca.se3 where the lesion is cxpo.He(l 
to irritation, it shews a tendency to spread with the resulting formation 
of a diffuse tumour in the subcutaneous ti.ssue. The granulations on 
the surface are very vascular, and pressure causes the expulsion of 
kunkurs as large as a pin’shead or a grain of shot. There is no degen- 
eration of the tissues or pus formation except after invasion with 
pyogenic bacteria. The deeper fi.brous tissue has kunkurs embedded 
in it and merges gradually into the surrounding tissues. 

Microscopical examination the lesions shews that they are 
composed of fibrous tissue. In the younger ones there are large 
numbers of cells of different kinds, and particularly of ooKinophiles. 
In older lesions the fibrous tissue is more dense and giant cells are 
found. Spaces are found in the sections from which Imnkurs have 
dropped out. These spaces are surrounded by fibrous tissue and in 
some sections a few pigment-bearing cells may be found. There is 
no evidence of calification or other form of degeneration. 

The author has been unable to find any evidence that the lesions 

Linoabd. He has, 
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Iiowever, been able to find a fungoid organism wbich. he believes is. 
ros|>onsil:)],e for tlie condition, 

T,l:ie most satisfactory method of examination is as follows : Small 
blocks of the tumours or kunkurs are' washed in alcohol, ether, and 
water, and then macerated in 40 per cent, caustic potash for 16 to 
20 hours. A fragment of such material is taken and pressed between 
two slides. Isolated spore-like bodies and broken strands of mycelia 
can be found, but they cannot be satisfactorily differentiated from 
fragments of cells, granules of eosinophiles and tissue fibres. The 
most convincing pictures are obtained with material from young 
Icvsions. In these can be seen groups of spores which on careful examina- 
tion are found to be double contoured. The organism is difficult 
to demonstrate by staining, as it does not take the stain well and is 
easily decolourised. 

Cultivation on Sabouraud’s agar most constantly yielded a slow- 
growing fungus. Growth first became evident on the fifth day in 
the form of a small dry-looking colony. This gradually spread until 
the whole surface was covered with a white chalk-like substance 
which was easily removed, leaving a dry opaque skin adhering to the 
aga,r. Cultures of this nature were obtained both from bursati tissue 
and blood from infected horses, ' 

Butler found that the fungus most closely resembled Sporotricum 

mdfmiissimtmi. 

All attempts to infect horses, guinea-pigs, and rabbits failed. 

I’art V.— The treatment of the condition. — For local treatment the 
lesions must be completely excised, the wounds being treated as 
ordinary wounds. . 

, In tl)r^ experiinental treatment of bursati some sticcess has been 
obtaiiu^d with arsenic either in. conjunction with atoxyl or alone, the 
■treatment being carried out after- the m.amieiv employed for; surra. 
Under this treatment , some cases shewed a rapid improvement^ 
while others did, not appear , to- be benefited. 

Some such' cases, shewed rapid recovery when subjected to treatment 
with biniodide of mercury and potassium iodide, the doses being 
5 grains increasing to 20 of the former and 1 to 3 drachms of the 
latter. Three courses were given of ten to 12 days each with intervals 
of ..one: week. , , 

Haze'Ltoh recommends that after the diseased tissues have been 
Burgically removed the cavity should be kept constantly dressed with 
crystalline red oxide of mercury. 

, '' Conclusions' 

** I. A considerable amount of confusion exists in literature regarding 
■the.identity €>■£ 'Bursati .in-, India -with -‘Leeches ^ in America, ‘ Bwamp'' 
■Cancer * in Australia ,. .and- 'other 'affections 'described' as- ^Summer -S.-ore/,,- 
* Granular Dermatitis ’ ' and: * Parasitic - Fibromata,*- etc. 

^^2. The latter affections .such-' as'-.* Summer Sore,*. ‘ Gramxlar" Derma- 
titis * and * Parasitic Fibromata,’ , etc., ■are':-hold, ' on, the, observations . .of 
several authors, to be connected with the presence of nematode embryos. 

3. Bursati varies in most clinical aspects from the affeetions described 
as ‘ Summer Bore,’ ‘ Granular Dermatitis * and ® Parasitic Fibro- 
mata,’ etc. 

4. There is not sufficient evidence to prove that nematode embryos are 

present in Bursati lesions or that Bursati sores or tumours are caused by 
"Sueh':.embryos.„ L-' 

^‘5. There is a similarity in several clinical aspects between ‘Leeches* 

:;an'd-. Bursati. 
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Tlie presence of a fungus in 'Loedics’ lias been recorded l)y sctvera,!. 
observers and described as tlie causal agent. "I’lie B'|>o:res and inyccvlia of 
a soBiewliat sirndar fungus are frequently 'found in tiie ictmkur and tnnioiirs 
of Bursati. 

'' 6. The presence of spores and myeelia in the Bursrrti tiimoirrs, aiui the 
fact that the cultures of a fungus of the genus 8porotriciiin li!iv(3 repeatedly 
been obtained from the Buhsati tinnouis and kunkurs and also dire(‘.t 
from the blood of liorses infected wit-li Bursati, aifords mim <yvi(.lenc(3^ tlmt; 
the disease is a mycosis somewhat resembling the Sporotric-osis of tiny 
horse and mule described by Oakouoeait in "Madagascar.” 

The paper includes 5 plates comprising 11 iigures, shewing tlie 
appearance of lesions, spores, and mycelia, and cultures. 

(355) Holmes (J. D. E.) Some Experiments on the Immimising Effect 
of the Simultaneous Injection of an Anthrax Attenuated ¥iriis and 
an Anthrax Anti-serum,— Memoi-A* Depl. Agric. India, Veterinary 
Series. 1914. Sept, VoL 2. No. 7. pp. 199-206. 

The. experiments recorded in this paper were carried out i,n order 
to obtain information regarding, the ri8.kB 'attaohing to the use of 
attenuated cultures for the vaccination- of animals against; antlmix. 

Vaccines, were prepared by the various- known nudhods, and were 
tested upon rabbits, guinea-pigs, and sheep, but with maie, of them 
was it possible to exclude mortality due to the inoculation. This 'was 
especially the case with the sheep.- In -some cases death from antlimx 
occurred* as- late a-a 20 days after', inoculation, tlie vi,r,iis appa-ixint-ly 
regaining its full virulence in the bodies of the aniinals., 

Indian' cattle, although susceptible to natural infection by ingi\si:-iom 
are very resistant to experimental i'noeiilation, ai.id tlieref<,?:re (‘am'iot 
-be used for testing s-era and vaccines. 

In the 'first experiment a numl)er of g-uinea-pigs, ralilnts, s,'h.e(.q), and. 
ponies were inoculated with .l.')rotli cultures ■w.hicli hi'M:l bey^'ri, ir'i.c4jl..‘jati'*d 
at. ZV G. for 48 liours and .then heated at 8()‘'''('b fm* c"mf'3 - Tl.ris 
vaccine was administered in doses ol.(.)‘25 to 1 cc. to gni!U‘a,*pigs .aiid 
rabbits, .1 to 5 cc, to sheep, and- 5 ec.-to ponies. Four mhbits vvmu 
used, and one wdiich received. the smaller dose died,- Similarly, oni'y 
..guinea-pig out of three used "died. - Four sheep outr of 12 smxmrnli-erl, 
but, all the three., ponies, used survived. The unheated cultui'c proveil 
fatal to three sheep in doses of 0*025 cc, 

. -In -the second series of experiments .-a number -of .sheep were inocu- 
lated with. 5 cc. -of this- vaccine 'and simultaneously w-ith doses C-rf ,5. to 
■,25.,cc. of a protective -semm, .which- was .of ' stieh strength tl\at 20 my. 
was. protective for' sheep, against -inoculation W'itli virulent ant>hnix, 
''Tw-o of the 'sheep' died in about ,-a-.week. The surviving five animals 
,- ,were,-' with 0*025 cc. of virulent cjdture. 

, All. survived. 

' In'' the second series of 'experiments of the same nature 12 slunqi 
received a full dose of protective scrum with 1 cc. <d: vaccine. Two 
of these died in nine days. One died when the immunity was tested 
eight weeks later, and one more died when again tested alter a further 

interval of six weeks. 

A third series of eight sheep were subjected to a similar experiment, 
save that the dose of vaccine was 6 ce. All survived the vaceinatioii, 
hut three died within five days when their immunity was tested after 
an interval of eight weeks. 
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Tests on Eight ponies, ranging from 300 to 400 lb. body 

weight, ^were given from 15 to 50 cc. of serum and 5 cc. of vaccine. 
None died,. After eight weeks two succumbed to inoculation, with 
0*025 cc. of virulent anthrax culture within nine days. Two showed 
temperature reactions, bnt lived. 

In this experiment one of the three virus control ponies survived. 

Five donkeys survived vaccination with 25 cc. of serum and 5 cc. 
of vaccine, but one died in five days when their immunity w^as tested 
with 0*5 cc. of virus after an interval of eight weeks. 

Five sheep were inoculated with 5 cc. of vaccine alone. On being 
tested with ()-025 cc. of virus after an interval of three weeks, all diecl 
within three days. 

Cloncliisions 

_ ‘*1. The method ^ of immunisation against anthrax by means of the 
simuItaiieoiiB injeetion of serum with the inoculation of an attenuated 
culture is not free from risk. A varying number of inoculation mortalities 
follow. ^ ^ 

“ 2, vSero- vaccination confers an active immunity. It does not, however, 
protect in ^all cases treated, and the results are v,ariable. 

** 3. An inoculation of the vaccine alone did not confer any immunity. 

** 4. The use of an attenuated culture in combination with anti-serum 
does not appear to be a method in any way superior to the combination 
of a virulent culture with anti-serum. Following both methods a varying 
perceni.age of mortahties from Anthrax occurs, and although an active 
iniiimnity is produced in the animals which do not succumb, this 
JiiiiBTiiiitiy does not extend to all cases, and a certain number of animals 
remain susceptible to Anthrax infection.^’ 


(356) Cummins (S.L.), Cophngkr (C. J.) & XJ;equhaet(A.L.). Further 
Observations on the Presence of Antibodies for Micfococcus wieli- 
to.siHn the Milk ol English Com.— Jl Royal Army Med. Corps. 
1914. July. VoL 23.,:-No. 1.. pp. ■36-41. 

In the JotirnM of the Royal Army Medical Corps for January 1914, 
Kennidy. drew' attention bo the fact -that: the . sera of five out, of 22 
English, cows examined contained ■; agglutinins for, the Micromcms 
rndilensis. : The milk of three of these animals gave positive results 
in high dilations, and the whey obtained from these milks yielded 
results exactly similar to those given by the milks. Filtration of the 
milk or whey appeared to dimmish the agglutination. Bassett-Smith 
found one sample of milk out of a number examined which caused 
.agglutination' of the'organism- in dilutions up'to Idn 1.00.. . Attempts 
.to:cultivat6.the . micrococcus: from the. milk. failedln... every case.';. 

'.■ ..:,,:.Thes 0 ■'results, .are' 'of ^the greatest ,';import,a.nce, because, ifV further 
investigation' shows' that ■■the.'-reacfion:.'is,mot ;conn'ected;,. with.,, infection' 
with the organism, the value of the test in the detection of infected 
goats will have to be reconsidered. If there is found to be a coBnection 
between the reaction and infection of English cattle, the question of 
the infection of the milk will acquire great importance. 

The agglutination of the micrococcus by cow’s milk has already 
been observed in Gibraltar, this having been recorded by Hobrooes 
in 1907. The infection of cows was also referred to in the Eeport of 
the Commission on Malta Fever, Part 1, in 1906. 

The present paper records. the results obtained during the examina- 
tion of the milk of seven cows, two. of which gave positive results* 
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One of these yielded milk wMch agglutinated the micrococcus in 
dilutions varying from 1 in 250 to 1 in 1,000 on difiereiit dates. 

It was ascertained that a degree of acidity many times higher than 
that of milk does not cause agglutination of the organism, and that 
therefore acidity is not a factor in the production of the agglutination. 

The milk, whey, and blood serum of the cow all agglutinated the 
organism to corresponding dilutions. The agglutinin were demon- 
strable ill the milk when tested almost immediately after drawing. 

It was also found that heating either the milk, whey or serimi to 
57° C. for 25 minutes did not destroy the agglutinin, but that the 
optimum concentration of the agglutinating substance was moved 
to higher dilutions by heating; thus paradoxal results were 
obtained. Such paradoxal results were not obtained with unheated 
milk. This efiect was most marked with the blood-serum. 

The milk failed to agglutinate B. typhosus, coU, dysenteriae, and 
M. paramelitensis* The whey did not lose its agglutinating power 
after being kept for three weeks. 

In one experiment the passage of diluted whey (1 in 12) through 
a Doulton filter retarded, but did not eliminate, the agglutinin. The 
serum of an immune rabbit diluted to the same degree when passed 
through a filter lost none of its agglutinating power. The rabbit 
serum when diluted with the whey from the cow and filtered still 
agglutinated to the same degree, but when whey from a control cow 
was added complete removal of the agglutinins resulted. These 
observations are to be repeated, as filters appear to differ in their 
power of arresting agglutinins. 

The milk, whey, and serum of this cow all contained th^ermO"Stal)le 
opsonins for the organism. The' opsonin was present in birge aniounts, 
and was demonstrable in high dilutions. In dilutions up to 1 in 41) 
the number of cocci per cell were too numerous to allow of acu;siirate 
enumeration, while with the control serum the number |)er (sell in 
dilutions from 1 in 5 to 1 in 320 was about 0*5. 

■ Opsonin was still demonstrable after the whey liad been kept for 
three weeks. 

The authors have not been able to demonstrate the presence of 
deviating substances in the heated milk or whey. 

In one experiment the heated scrum was able completely to deviate 
two minimum haemolytic doses of complement up to a dilution of 
1 in 16.^ The dilutions were not carried further. In a second experiment 
nO' deviation was obtained, but. in' this, mstance. the seruindiad been 
kept 'diluted'with saline, for several days, and a positive rabbit, serum' 
also yielded negative results when treated in the same way. 

■ v, ;'The eonclusion;drawD; iS'!— ^ . 

The milk, whey, .and blood serum of Cow S-.behaves towards M'.meMt$mis 
.in 'a manner .comparable to the body-flnids of animals suffering from,' or 
immunised against,, this organism, due ahowance being made for .differences 
in concentmtion ol ‘*'anti-substanoes and degrees 'of immunity^ ■' 

REPORTS. , 

(357) Htitohens (E.)., Annual Report of the 'Dapartment' of . Agricult w 
Uganda Prote'ctor'ate'* ,, 'Year Ending March 81st 1914 Report of 
V' ,:;;y'the,,V^^^^ pp, 28-^5., „ 1914. Kampala. The 

Uganda Printing and Publishing Company, Ltd. 

Rinderpest. — ^During the year this disease has occurred for the first 
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time in a district west of the Nile, hut up to the time of writing it 
had l)eeri confined to within 25 miles of the river and to the south of 
the Jinja-Kainpala road. 

Fifteen cases of the disease were treated by , Eichardson with 
perniangaiiate of potash on the lines suggested by Walker [see this. 
BuUeh% VoL i. No. 2, p. 127.] The results were mosb hopeful and 
warrant an extended trial of bhe method in the treatment of individual 
cases. 

Foot and mouth disease, — The disease is well-hnowii in the Pro- 
tectorate, but except in neglected cases in transport animals it is not 
responsible for serious losses. 

Trypanosomiasis.— It has been proved by Miss Robertson that 
6f. mofsitans is the transmitting agent of T. pecornm in Uganda. 
A number of hitherto unrecorded morsitans areas have been discovered, 
among which are Buruli, and two areas in Southern Ankole. 

1\ mnum was found in a donkey brought down from the Northern 
Province, and after three months’ treatment (method not given), 
it appeared to have recovered. Trypanosomes of the T, brucei type 
were found in an Egyptian donkey and in a mule. Both animals 
died, the disease running a rather acute course. 

Piroplasmosis in clogs has a wide distribution, but cases met witb 
are seldom fatal if treated with trypanblue. 

No cases of rabies have been found. 

(368) Betan (LL E. W.). Report of the ¥etermary Bacteriologist^ 
Southern Rhodesia for the Year 1913. f cap, 3 pp. 

During the year under review little or no research work has been 
done, as Bevan was on vacation leave for eight months. 

African Coast Fever. — ^Several outbreaks^ of this' disease . occurred* 
In some instances the circumstances were difficult of explanation* 
In more than one instance a single case cropped up, generally in a 
young animal In other cases outbreaks occurred on old infected 
areas which according to the accepted theories should have long 
since been clean. One explanation offered is that an endemic form 
of the disease allied to the condition known as amakebe in Uganda 
exists in the Territory. Another is that recovered animals may act 
: as- reservoirs of inf ectiom " ■ ■ . ' 

Anaplasmosis has acquired an increased importance during the 
year. Not only has it been responsible for a number of deaths among 
imported, animals, ' but' it causes very ' severe losses Jn growth and- 
.development,-, which render it .'one. of the .greatest handicaps' to stock' 
raising. ' The.'resistance, to, the 'd'isease 'possessed' by: 'indigenous animals, 
decreases when these are' improved, by crossing, with imported animals,, ' 
and as the breedingmp , extends- the- disease " will acquire more .and 
more importance. ^ ^ 

While redwater, the disease with which anaplasmosis is generally 
associated, is amenable to treatment with trypanblue, anaplasmosis 
has resisted all methods of treatment tried up to the present, ^ 

During the year, 94 animals imported from Great Britain were 
inoculated, and of these 27 died. In one instance 16 died out of a 
batch of 33. The deaths took place between the 35th and the 40th 
day after inoculation. The animal that was the source of the blood 
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for ittoculabioE was a standard animal wliicli had previously yielded 
a comparatively mild virus, but on examination its blood was found 
to contain spirochaetes in addition to anaplasrns and piroplasnis. 
It appears to be probable that this infection was acquired naturally 
through the medium of tick-infested bedding. 

A number of experiments were carried out in connection with the 
immunisation of horses against horse sickness, and the results were 
considered to be very satisfactory when the aniiimls were tested -with 
very large doses of a certain virus. Unfortuinately tlie animals had 
to be sold and all trace of many of them was lost, but- tliero is no doubt 
that under careless management many of them died of the disease. 
The results, in those cases in which the animals could bC' followed, 
indicated that iminunisa.tion of an animal against one strain of th.e 
virus does not protect against all strains. 

A heavy trypanosome infection occurred among trek oxen working 
in the fly ’’ area in the Hartley district, but good results were obtaimui 
with treatment (method not given). Treatment in pigs has not l)eeii 
successful. 

A trypanosome identified by .Brttce as T.^capme l:ia>s been found in 
the blood of a sheep from Mafungabiisi and also in an ox in tlie Gatoom^a 
district. 
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[Continued from this Bulletin ’Sfol. 2, No. 3, pp. 154-156.] 
Anaplasmosis and Bahesiasis. 

(359) Tib AM (Ettore). Forme di Anaplasma nel Sangue di Divers! 
Animali in Sardegna. [Types of Anaplasma in the Blood of 
Various animals in Sardinia]. — Pathologica. 1914. May 15. 
Vol 6. No. 133, pp. 261-264. With 1 text fig. 

(360) Vallaxiares (J. F.). Eguinc Biliary Fever in Madras.— 

Farmitology. 1914. May. Vol. 7. No. 1, pp. 88-94.' 


KaMes. ■ 

(361) Nicoxxb (C.). La Bage en Tunisie pendant TAnnde 1913. 

[Babies in Tunis during the year 1913.] — Areli. Inst. Fast 
Tunis^ 1914. Ang. 1. Vol, 9. No. 1, pp. 60-61. 

Snake Bite. 

(362) Acton (H. W.) & Knowles (R.). Studies on the Treatment of 

Snake-Bite. Parts I, II and III. — Indian JL Med. Research, 
1914. July. Vol. 2. No. 1, pp. 46-148. With 5 plates and 
eharis. 

,(363) Bannerman (W. B.). Report on the Treatment of Snake-Bite 
witii Potassium Permanganate. — Indian Jl. Med. Research^ 
1914. July, Vol. 2. No. 1. pp. 149-182. 

Spiroehaetosis. 

(364) CIarfano IMatteo)A . Ileber. eiidge in papillomatosen Neubil- 

dungen ' boi Fferden aufgeftmdene Spirochaten. [Sp,irochaete8 
found in Papillomatous- Tumours in 
BaM... 1 Abt Orig. . 1914. July 25. Vol. 74. No. 7, pp. 
584-591. With 1 plate and IS text figs. ^ 

(365) WOLBAGE (S. B.) & Binger (C. a. L.). The Cultivation of a 

Free living Filterable Spiroehaete (jSptVoctota : New 
Species). A Preliminary Report.— *72, Med. Research. 1914. 
Mar. VoL 30. No. 1. pp. 9-22. With 3 plates comprising 
18 figs. ; . ' , 

(366) WOLBAGH (S. B.) Binger (C. A. L.). Notes on a Filterable 
Spirochaete from Fresh Water. Spifochaeta hiflexa (New 
Species).— 'Med. Research. ' 1914. ■ ■ Mar, Vol. '30. : ,No,. !,■ 
pp. 23-25. With 1 plate comprising 15 figs. 

Tick '.Paralysis, 

■ ■' .(367) NiTTTAxm (G. 'H. F*)..’ J* Tick' ParalysiS;*V.in'Man' and: Animals.', 
Further published Records, with Comments, — Farasitology, 
19.14 ■,May.":/'VoL"; 7,- ;. No, 1,.^,;': 9,5- 104,' :, ■ ' 

'frypMosoMiasis,, 

(308) Lafont (A.) Dupont (V.). Bur les Resultats 61oignes du 
Traitement de la Maladie du Sommeil par le Ludyl et le G alyl. 
[The Results of the Treatment of Sleeping Sickness by Ludyl 
and Galyl after considerable Intervals.] — Bull. 8oc. Fath, Exot 



204 


Recent Literature, 


[Dec. 1914. 


Biting Flies- 

(369) Cum;mi'NGS (B. F.). Descriptions of live new Species of Aiio- 

pliira and Malloplia-ga . — BulL Ewlomol. Rematch, 1914. Sept., 
VoL 5. No. 2, pp. 155^177. 'Witlx S text tigs. 

(370) Edwards (P. W.). New CuUcidae from Borneo and^Hoiig 

Kong. — Bull. Entomol. Beseareh. 1914. Sept. Voi. 5. No. 2* 
pp. 125-1.28, 

(371) Gough (L. II.), Preliminary Notes on Egyptian ^ 

Bull. Bntomol. Beseareh, 1914, Sept. Yol. 5, No. 2» pp, 
133-135. 

(372) M,ansion (G-.). Les Plilebotornes eiirop5.ens. [The European 

Plilebotonii.]-~I?'MlL Soe. Fath Exot, 1914/ July. VoL 7, 
No. 7, pp. 584-590. With 7 text figs. 

(373) Marzihowsky (E. I.). De fExisteiiee de Slegoniyia famiata- 

(St. (Jtilog)m) 611 Russia, [Tlie Occurrence of Skgonipm 
faseiata in Russia,]— jBwXL Boe, FatL 'Exot, 1014. July. 
VoL 7. No, 7, pp, 590-593. 

(374) Rofur (R.). ■ All Account of Some Anoi^bclinc Mosquitos found 

in British North BorncOjWith' Descriptio.n of a New Species.— 
Bull. Bntomol. Research, 1914, Sept. , VoL 5,' No. 2, pp* 
137-148. With 2 maps and 1 text-fig. 

(375) Sta'NTON (A, T.), The Anopheles of Malaya. Part IL-— 

Bntomok Research, 1914. Sept,' Vol 5. No, 2, pp, 129-132*. 
With 2 text-figs. . , 


Helminths. 

(376) ' Pe'EEOKCITO (E,).v : Nota - sul Gastrodiscus. ' [.Notes on 

Gastrodiscus].— Giom. . '.E, ' 'Acead. Med. di Torino', 1914*, 
May-June. Vol. 77. No. 5-6, pp. 168-169. 

(377) Perroncito (E,), Bxoneo-polmomte verminosa in Afric4i*, 

[Verminous Broncho-Pneuinonia in Africa].— Giom, IL Accad,. 
Med. di Torino, May-June. YoL 77,.,' No. 5-6, p, 170, 

(378) EO'MAI^ovitch (M.). M'iorofilaire des Chc'vaux atteints iUb 

Boutons Hdmorragiques. [Microfilaria in Horses ai!ec5t,ed wi'th 
Haemorrhagic Dermatitis], — ’Comrpt. Rend. Boc. Biol, 1914, 
July 24. Vol. 77. No. 26, pp. 390-391. 

(379) Saunders (P. T.). Notes' on some Parasites of Live Stock In 

the. West Indies. — West Indian Bull., 1914. VoL 14. No. 2>. 
pp. 132-138. 

(380) Seurat (L.-G.). Sur un Nouveau Spiropt^re du Chat G ante.. 

[A New Spiroptera of Felis oereata GmelJ— GompL Rend. 
Boc. Biol., 1914. July ,17. VoL 77. No. 25,' pp. 344-347. 
With 5 text figs. 

(381) Weiss (A.). Note sur les Microfilairesdu Rat h Trompe. [The 

: ' Microfilariae of, the Elephant-Shrew.]— A, rc/t. Xnsk Fast , Tunis,. 

, T914,.: Aug ' 1. Vol 9.'- ■ No.-'l/pp,* 50-5L', 

■■protosEoa* 

(382) .Martini. (E ). tJeber -die . Entwickelung , von Malarlaparasiten 

in , Bassschen'„Nahrboden'' [The Development ■ of ' Malarial 
' Parasites in Bass's me^dinm ]-^GentTalbl f. "Baht " I. ";Abt. 
4,", Orig. , 4914. ',June ,13.'. . Vol.vT4. No. 3-4,' :pp.,, 2'50--254., 

With 2 coloured plates and 1 text fig, 

,, (BBS) Codes ' lA. C,). ; Blood Parasites found in Mammals, Birds, and 
" 'Fishes in England.-~Pam«i<o%y, 1914. May; Vol 7. No, L, 
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